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@ Lighter. 


@ Effectively handles more vol- 
ume than any other coupling 
of equal dimensions. 


@ Handles any job with fittings 
from %" to Ye", from the air 
line to the air tool. 


@ All Series 3-RL Sockets and 
Plugs are interchangeable 
reduces stock inventory to a 
minimum. 


@ One-way shut-off — for pneu- 
matic service applications. 





@ Posit've locking. 


@ Equipped with automatic 
sleeve lock. 








Relative size of ordinary | 
coupling required for effective 
handling of same volume | 
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How your CYLINDERS 
can Last Longer 
widens i i = 


~ » ance for which the cylinder was designed. Cyl- 
' inders of ample capacity for the job should be 

’ used... Operating pressure should not exceed 

/ maximum cylinder rating. Trouble is often 

caused by use of the improper cylinder mounting 

, style and by the piston rod being incorrectly 

aligned with the load to be pushed or pulled. 

Where the atmosphere contains moisture or 

abrasive dust, piston rod protective loots are 

desirable. Speed control valves in the air line 


may be necessary, particularly in moving high 
inertia anti-friction loads horizontally. Standard 
cushions, or even “super” cushions may be need- 
ed. Filters and lubricators are desirable. 


% WHEN YOU INSTALL a HANNA® Air Cy!- 
inder you have the best assurance of long cyl- 

inder lie . . . you have consistently efficient per- 

+ formance ... you have minimum maintenance. 

Hanna Cylinders combine such important fea- 

tures as removable bronze check valves, piston- 

packing expander springs, floating bronze cush- 

ion sleeves, self-adjusting, spring-backed rod 


packings and two-piece threaded flange and head 
construction. 






















» WHEN YOU INSTALL an air cylinder you want 





YOUR BEST GUARANTEE of carefree cylinder 
operation is your specification of Hanna Cylin- 
ders followed by correct installation. The Hanna 
Cylinder and Valve Line has sufficient breadth 
to best meet your particular power needs. Send 
for free copy of Bulletin showing Hanna Cylin- 
der Power in Action. 
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(3) Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT CYLINDERS VALVES RIVETERS 





1741 Elston Avenue, Chicago 22, Illinois 
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Everything You Want 


in a Quick-Connective 
Pneumatic Coupling 





@ Smaller. 
@ Lighter. 


@ Effectively handles more vol- 
ume than any other coupling 
of equal dimensions. 


@ Handles any job with fittings 
from %" to Ye", from the air 
line to the air tool. 


@ All Series 3-RL Sockets and 
Plugs are interchangeable— 
reduces stock inventory to a 
minimum, 


@ One-way shut-off — for pneu- 
matic service applications. 


@ Positive locking. 


@ Equipped with automatic 
sleeve lock. 


THE HANSEN 


SERIES 


3-RL 


HANSEN 


RING-LOCK COUPLING 


Compactly designed, the Hansen Series 3-RL Coupling effectively 
handles far more volume than any coupling of equal dimensions. 
On any job requiring +4” to 44” connections—from the air line to the 
air tool—this single size Hansen Ring-Lock Coupling—with com- 
pletely interchangeable Sockets and Plugs—does it all—makes it easy 
to keep stock of parts in balance—holds inventories to a minimum. 


To connect the Series 3-RL Coupling, you merely push the Plug into 
the Socket. To disconnect, just turn the sleeve. When Coupling is con- 
nected, a locking ring in Socket is forced into groove in Plug, provides 
positive lock and insures tight fit. Sockets are brass with steel sleeves. 
Plugs are steel. Sockets for use with small hand-operated air tools 
are available in aluminum. 
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WHEN YOU INSTALL an air cylinder you want 
to insure the long life and trouble-free perform- 
ance for wnich the cylinder was designed. Cyl- 
inders of ample capacity for the job should be 
used . . . Operating pressure should not exceed 
maximum cylinder rating. Trouble is often 
caused by use of the improper cylinder mounting 
style and by the piston rod being incorrectly 
aligned with the load to be pushed or pulled. 
Where the atmosphere contains moisture or 
abrasive dust, piston rod protective boots are 
desirable. Speed control valves in the air line 
may be necessary, particularly in moving high 
inertia anti-friction loads horizontally. Standard 
cushions, or even “super” cushions may be need- 
ed. Filters and lubricators are desirable. 


WHEN YOU INSTALL a HANNA® Ai: Cy!l- 
inder you have the best assurance of long cyl- 
inder life . . . you have consistently efficient per- 
formance ... you have minimum maintenance. 
Hanna Cylinders combine such important fea- 
tures as removable bronze check valves, piston- 
packing expander springs, floating bronze cush- 
ion sleeves, self-adjusting, spring-backed rod 
packings and two-piece threaded flange and head 
construction. 


YOUR BEST GUARANTEE of carefree cylinder 
operation is your specification of Hanna Cylin- 
ders followed by correct installation. The Hanna 
Cylinder and Valve Line has sufficient breadth 
to best meet your particular power needs. Send 
for free copy of Bulletin showing Hanna Cylin- 
der Power in Action. 


@ Hanna Engineering Works 


HYORAULIC AND PNEUMATIC EQUIPMENT 


CYLINDERS RIVETERS 


1741 Elston Avenue, Chicago 22, Illinois 


December, |954 
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hat type of O-ring” : 
performs best? 


Ps 


Laboratory tests prove one type of O-ring seal has 
greater tensile strength and longer flexing life—injection 
molded O-rings produced by Minnesota Rubber. Why? 

Ordinary O-rings are compression molded—a process 
that forms extrusion or “flash” resulting in weakening 
trimming blemishes at the parting Sine and variations 

in the cross-section of the molded part. 
Minnesota Rubber O-rings and custom molded parts 
are made differently. The exclusive injection molding 
process eliminates all machine trimming and rubber 
flash on the sealing surfaces. Constant result: O-rings 
and special rubber parts with smoother surfaces, tougher 
structure, higher density, longer life—with tolerances 
closer than’ + .00] inch. The cost? Lower 

than the industry average! 
No matter how tough your O-ring problem, Minnesota 
Rubber will help you off the horns of your dilemma. 

Write today for complete details. Ask for the free 

catalog 9-B, “O-rings”, for helpful information. 


Minnesota Rubber and Gasket Cornpany 
3630 Wooddale Avenue, Minneapolis 16, Minn. 


Dept: 301 
Phone MOhawk 9-6781 
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Certified 
CYLINDER 
POWER 


Testing Anker-Holth Hydraulic Cylinder to be used on a metal stretch forming press. Cylinder 
on test Is 16” bore, 694" stroke, for 3000 psi operating pressure. Tested ot 4500 pii. 


Thorough testing of Anker-Holth Cylinders 


assures you dependable power 


@ Every Anker-Holth Cylinder . . . large and small . 
tested at 150% of working pressure with the latest com- 
pletely-fileered testing equipment. Anker-Holth testing facili- 
ties include portable units such as the one shown .. . also 
stationary equipment for pressures up to 10,000 psi. 
This is one of the many safeguards in manufacturing to 
assure you top performance and dependability in Anker- 
Holth Cylinders. There's a type and size of cylinder to match 
your need. Anker-Holth engineering know-how is available 
to help solve your power motion problems. Call or write 
ANKER-HOLTH DIVISION of the Wellman Engineering 
Co., Dept. C-18, 2723 Conner St., Port Huron, Michigan. 
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The power you need at the speed you need it... 


HOWELL GEAR MOTORS 


11 reasons why Howell Gecr Motors 


“PS MPV PeYP= 


last longer, serve you better 


. High-quality insulation 


r-clad rotor 
Expert craftsmanship 
High-quality coil varnish 
Leakproof oil seals 
Duti-Rated Lifetime Gearing 
Unit case construction with integral 
bearing housings 
Corner-mounted offset shaft 
Large oil reservoir 


. Heavy, cast-iron construction 


Superior cooling 


December, 1954 


New dependability, greater 
starting torque and top effi- 
ciency, with output speeds as 
low as 7.5 rpm. are now avail- 
able in Howell Gear Motors. 


This compact, single-unit 
motor may well be the answer 
to your gear reduction prob- 
lems. Combining the finest in 
heavy duty industrial gearing 
with the best in motoring, 
Howell Gear Motors reduce 
drive failures and production 
downtime. 


MOTORS FOR 


Fill in No. 46 on Reader Services Card 


INDUSTRY 


Howell Gear Motors use 
duti-rated, lifetime gearing, 
with file-hard tooth surfaces 
and tough, resilient cores, They 
are available in all types of 
enclosures, from 7.5 to 780 
rpm. with a capacity range 
from 1 to 150 hp., in all three 
AGMA service classifications. 


For full information on 
Howell Gear Motors, contact 
the Howell man in your area, 
or write the factory direct for 
Bulletin GM-1. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


SINCE 1915 





Servo Regulated 
Pump Speed 


Designers of electric-arc furnaces 
have applied a hydraulic circuit to 
solve the problem of positioning 
the heavy electrodes. Development 
of this equipment makes a fascinat- 
ing story as written in this issue 
by C. W. Vokac, Whiting Corpora- 
tion. The stages of development 
encompass design thinking and tech- 
niques over about 50 years—start- 
ing with mechanical drives. 

As is so often the case, today’s 
design is simpler than previous con- 
trols and does the job better. The 
history of this development parallels 
the stages of design which other 
industries have and are presently 
going through. You will also find 
that the present two pump circuit, 
which depends on a regulated speed 
of one pump, can be used to ad- 
vantage on other machines. The 
variable speed pump acts to meter 
the flow of oil to the hydraulic 
cylinder. 


Circuit Design 


Machine tool builders have seen 
many model changes during the 
past 15 years. These changes have 
resulted in a large part because 
manufacturers of hydraulic, air and 
electric control components have 
brought out improved products. 
And, of course much of the im- 
provement in component design is 
the result of demands made by the 
machine builder and the machine 
user. Out of such demands and needs 





Fluid Power Lines 


come new and better machines, 

Typical of the development trend 
in machine tools is the design of 
the National Acme chucking ma- 
chines. In their article, engineers, 
Jim Smith and Harry Brown, detail 
the hydraulic and electrical com- 
ponent changes which have gone 
into the new design. 


Smart Tool Designers ; ws 


. worked out the air operated 
loading devices described on page 
72. These devices reduce the num- 
ber of manual operations from 7 
to 2 and cut overall machine cycle 
time as much as 80 percent. Manual 
loading and unloading was getting 
to take longer than actual cutting 
time. To reduce this “nonproduc- 
tive” part of the cycle, electrically 
controlled air circuits were worked 
out. 


New Reader 
Service Card 


This issue has a new kind of read- 
er service card. It is simple and easy 
to use. If you want more informa- 
tion on products shown in any ad 
or free literature and new product 
item, just write in the number which 
appears below the ad or item. You'll 
find reader service cards bound 
between pages 88 and 89. 


January Directory Issue 


Next month, your copy of apPLIED 
HYDRAULICS will provide a new 
Products and Manufacturers Direct- 
ory. During 1955, this issue will 
give you sources for air, hydraulic 
and electrical components. Along 
with the directories will be a 32 
page component application sec- 
tion. This illustrated section will tell 
you about sizes, construction, opera- 
tion and design of components. 





$1200 in Prizes for Fluid Power Articles 


APPLIED HYDRAULICS Magazine's 
1955 Prize Paper Contest is under- 
way. Aathor cf the best paper sub- 
mitted before June Ist, 1955 will 
receive $500. Second prize is $300; 
third prize $200, fourth through 
seventh prize $50 each. And—pay- 
ment will also be made to all authors 
of papers which merit publication. 
This means that if your article does 
not win a major prize you still can 


receive payment for your efforts. 

What should you write? How 
should you prepare the article? 
Study any issue of APPLIED HY- 
pRAULICS. Also study the October 
issues of 1953 and 1954 in which 
prize papers were published. 

To enter the contest, write us 
for an entry blank. We'll also send 
you suggestions which will help you 


prepare your paper. 
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Sealed TIGHT, a ee 
sealed RIGHT, Kil 


with a Reducing Valve 


recision ‘O" Ring! 





..- this Atlas Reducing Va 


The Atlas Valve Co., Newark, N. J., has 1 
developed its Fig. 191-Type “E” Reduc- Team Precision “O” Ring as- 
ing Valve for initial pressures to 300 PSI, sii sures tight seal on pis- 
and reduced pressures from 5 to 125 PSI, ae Rag) ro" enabling valve to 

| d : ge : old reduced pressure 
on water, air or oil service. For a positive | regardless of changes 
seal on the piston—less friction, better ; in initial pressure. 
and longer service life at higher tem- 


peratures—Atlas Engineers specify : S Precision 


Precision “O” Rings. é' S ? 
How about your sealing problem? Let . Pom “Oo” Ring 
our engineers help you solve it with —— ‘7 { 
Precision “O” Rings—tough, compression 

molded, rigidly inspected—finest ‘’O” 

Rings made! 











FREE—Handbook of “O” Ring data. 
Write for yours today. 


*recision Rubber Products - 


«, CORPORATION 


Dept. 1, Oakridge Drive, Dayton 7, Ohio Canadian Plant at: Ste. Thérdse de Blainville, Québec 
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THIS BUTTON gives preci- 
ra ie sion control of air flow. 
A You can throttle down to a 


BREEZE*OR*BLAST whisper and build up to a 


rFOUR REPLACEABLE 
VALVES give perfect con 


\ trol of air flow at all times 


7 SSS | One or more of the valves 
wa » ae | may be replaced by plugs 

f it is desired to limit max- 

‘ imum air flow 


or %e" open 
dalek available 


Here is a new blow gun with all the 
features you have been looking for. 
First, it gives perfect control of air flow 
from a breeze to a blast—permitting deli- 
cate as well as heavy cleaning. 

Second, it shuts off positively—prevent- 
ing waste of air. 


Siig 


ato 


Division of REED ROLLER BIT COMPANY 
5125 Clinton Drive Heuston 20, Texas 


AIR TOOLS 
AND ACCESSORIES 


Grinders * Sanders * Rotary Drills * Riveters * Backfill Tompers 

Chippers * ‘Scaling Tools * Nut Runners * Impact Wrenches 

Screwdrivers * Sump Pumps * Paving Breakers * ‘Spike Drivers 
Air Line Accessories and Fittings 


Third, it is easy to handle, 
Fourth, all wearing parts are easily 
replaced. 
Write or call for more information, or 
a demonstration. 
HOSE CONNECTIONS AND NOZZLES 
AVAILABLE 

Size Air inlet Size Norzle Code Number; 

ee %”—24 850220 
Va" Ve" N.P. 850250 

%" %"—24 850221 
%” Ve" NP. 850251 








' 
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Compare actual O-ring samples 


Prove by comparison tests how Parker 
O-rings seal better and last longer 


For trouble-free leakproof sealing, 
you can depend on Parker O-rings. 
They are precision molded of su- 
perior compounds that have been 
developed as the result of thousands 
of tests. 

Elongation, tensile strength, com- 
pression set ratings, resistance to oils, 
fuels, chemicals, and high and low 
temperatures, are determined with 


care. Then, laboratory and service 


tests make sure that all rated c’.ar- 
acteristics are held. 


Per 


December, 1954 


From Parker you can get exactly 
the right O-ring for your specific ap- 
plication. We invite you to compare 
Parker O-rings with any other make. 
Our engineering service will also 
help you with designing problems. 

Send for complete engineering 
data today. Mail the coupon for 
your free data book or ask your 
Parker O-ring distributor for a copy. 


RUBBER PRODUCTS DIVISION 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Cal. 


ker 


Hydraulic and fluid 
system components 


Fill in No. 73 on Reader Service Card 


Laboratory and service tests check 
compound resistance to oils, fuels and 
chemicals at high and low temperatures 
... assuring the long life of Parker O-rings. 


Precision molding by exclusive, auto- 
matically controlled methods assures 
close-tolerance fits. Parker has molds for 
every standard O-ring size. Send for data. 


Wheat other Parker products interest 
you? Triple-lok flare tube fittings? Ferulok 
flareless tube fittings? Hoze-lok fittings? 
New hydraulic directional control valves? 


$ RUBBER PRODUCTS DIV. 

$ Section 511-F 

e The Parker Appliance Co. 

« 17325 Euclid Avenve 

= Cleveland 12, Ohie 

$ CO O-ring Catalog No. 5100 
* () Custom-molded Rubber Cat, No. 5201A1 


0000 D eee eoee — Tithe. 


Compoeny__.. 


© City... Sitcte_.. 
. 


9 





USEFUL LITERATURE 





PACKINGS . . . recommended for reciprocating and 
centrifugal pumps are given in a folder prepared by 
Johns-Manville. The ten types of packings shown have 
been developed to meet a wide range of industrial 
packing requirements. According to ‘this folder coil 
and spiral packings are most economical for mainte- 
nance purposes because rings for many different stuff- 
ing boxes can be cut from the same coil and spiral. A 
table lists the best recommendations for a number of 
conditions and applications. 
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HONING OF CYLINDERS . . . to customer's speci- 
fications is American Hollow Boring Co.'s specialty. A 
four page bulletin describes and illustrates its facilities 
and examples of their products. Equipped to manufac- 
ture cylinders from 14% inch to 15 inch I.D. and 27 
feet in length, they can be furnished in seamless tub- 
ing, with welded flanges and bases and from solid bar 
stock. Exacting tolerances and honed finish are rigidly 
maintained. 


Fill in No. 15! on Reader Service Card 


AIRCRAFT PUMPS... the story of their manufac- 
ture is illustrated in an attractive 20 page booklet en- 
titled “The Lear-Romec Story”. It describes and pic- 
tures the company’s engineering and production facil- 
ities and its modern test equipment and scientific meth- 
ods which insure the excellence of product. Two pages 
show the aircraft to which the company supplies their 
manufacture. 


Fill in No, 152 on Reader Service Card 


INDUSTRIAL OIL HYDRAULICS BOOKLET... 
is a handsome 22 page multi colored text published by 
Cities Service Petroleum, Inc. The first chapter gives 
a brief introduction to the meaning of hydraulics and 
its ever growing application in industry. The principles 
of hydraulics described and illustrated with drawings 
show how force is developed and the building of the 
system. Pumps, valves, accumulators and cylinders, 
fluid couplings, torque converters and typical hydraulic 


ou'll find many valuable production 
and design ideas in publications de- 
. « + copies will be 

you without obligation 


circuits are explained. The chapter on hydraulic oil 
stresses the seven important factors to consider in 
hydraulic oil selection, also covers filtering and clean- 
ing procedures. A list of oils and recommended appli- 
cations completes this booklet which should be a handy 
reference edition for those who design, operate and 
maintain industrial oil hydraulic equipment. 
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INSTALLATION ACCESSORIES .. . for hydraulic, 
air and lubrication applications are described in a 16 
page catalog released by the J. N. Fauver Company, 
Ine. Catalog No. 17-D contains complete information 
and specifications on adapters, couplings, hose fittings, 
tube fittings, pipe fittings, hose couplings, hose clamps 
and snubber tools and many other accessories. Compo- 
nents are illustrated and a price list included. 


Fill in No. 154 on Reader Service Card 


FLEXIBLE COUPLINGS . . . which will connect elec- 
tric motors to drive puiaps, are described in an eight 
page catalog No. 55. It illustrates gear type couplings 
of standard and special types, Francke couplings, cut- 
out pulleys and junior gear coupling. The catalog, 
prepared by John Waldron Corporation, gives com- 
plete specifications such as working torque range, bore 
limits, dimensions and shipping weights. 
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ELECTRIC MOTORS ... of the new Series 100 are 
the subject of Howell Electric Motor Company’s new 
bulletin. This line of motors, re-rated according to 
new NEMA designs, introduces smaller frame diam- 
eters for a-c motors, 1 to 30 hp, saving considerable 
weight and space. It allows to get greater horsepower 
per frame size or use a given horsepower in a smaller 
frame size. The bulletin states that because of new 
improved insulation, better motor design and ventila- 
tion, heat is dissipated more effectively. The brochure 
includes dimensions and data of new frame sizes and 
the dimensions of old and new foot and flange mounted 
motors. 
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For more reviews of Free Literature turn te page 82 
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The tremendous lifting power of the Heil Hoist is 
obtained through twin cylinders and extremely 
powerful linkage—with only 1000 psi delivered 
through Eastman Hydraulic Hose Assemblies. 


, UGA Anthony Lift Gate Drott Skid Shovel 
fost ow fila Anthony Lift Gate, built by pioneer Drott Skid Shovel, built for Inter- 
ipped by national, equipped with Eastman “4 


company in truck lifts—equi 
MANUFACTURING COMPANY Eastman, pioneer in bydraulic bose draulic Hose des. Lift y 
Dept. AH-12 Manitowoc, Wis. assemblies. Up to 4000 Ibs. Lift. 4000 /bs. Breakout force—11,900 lbs, 
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“WATERMAN FLOW REGULATORS... 


control the flow of oil through the 
hydraulic lift and lowering mechanism" 


Say Barrett-Cravens Company, manufacturers of handling equipment, who 
use WATERMAN FLOW REGULATORS in their powered industrial trucks. 
Pictured above is a Barrett Power Ox Electric truck in a Southern Coca 
Cola bottling plant. The hydraulic lifting and lowering mechanism is 
important in this application, especially for gently lowering large loads 
of bottled goods to the floor. WATERMAN FLOW REGULATORS do 
the job efficiently! 


Wherever constant flow or fluid is required regardless of pressure or back 
pressure fluctuations WATERMAN FLOW REGULATORS are the answer. 
Easy-to-install, simplify circuits, reduce weight, space and cost. Available 
in a range of sizes and variety of models. Operating pressure to 3,000 P.S.I. 


Write for latest 
Iustrated bulletin A 


ENGINEERING COMPANY 


725 CUSTER AVENUE + EVANSTON, ILLINOIS 
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Nafitcifely VARIABLE SPEED 
HYDRAULIC 
TRANSMISSION GEARS 


comek G 








pincer 


ae on | Cog: ; 


oon we 3 2 
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Extensive new plant has recently been installed in Sheffield, 
England, by Firth Vickers and Samuel Fox. The above illustrations 
shew one of the Pickling and Annealing Lines. For precise speed 
control over a wide range and for accurate synchronisation of each 
section drive ‘VSG’ Hydraulic Transmission Gears were selected, 


VICKERS-ARMSTRONGS LTD 


VICKERS HOUSE BROADWAY LONDON SWI ENGLAND Cables VICASTRONG LONDON 


EAST: Consolidated Engines & Machinery Co. Ltd., 5645, Pare, Montreal, Quebec and 4th and Birmingham Streets, New Toronto, Ontario 
WEST: Galbraith & Sulley Ltd., 133) West 6th Avenue, Vancouver, 9 
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about fluid power 





1954 APPLIED HYDRAULICS CONTEST WINNERS 
RECEIVE AWARDS AT NCIH LUNCHEON 


Winners of the 1954 appLiep Hy- 
DRAULICS Prize Paper Contest re- 
ceived their prizes from I. B. Hexter, 
president, Industrial Publishing 
Group, at a luncheon held at the 
National Conference on Industrial 


Hydraulics. Hexter stated that this 
contest established in 1953, will be 
an annual event. The prize winning 
papers represented outstanding ex- 
amples of design, application and 
operating techniques of fluid power. 


Left to right: Julius Kendall, vice president, Greer Hydraulics Inc., accepted for 


Stampfl; |. 
office accepted for Knorr. 


High Speed 
Aircrafi Pumps 


Hydraulic aircraft pumps, devel- 
oped by New York Air Brake Com- 
pany, are being tested for operation 
at 10,000 revolutions per minute, 
as compared with the present 4,500. 

With the development of very 
high speed aircraft in the supersonic 
range, according to Bernard Peyton, 
chairman of the board, a demand 


B. Hexter; Lee Drasin; Nathan Cohn of the Leeds Northrop Chicago 


was placed on accessory manufac- 
turers to produce smaller equip- 
ment which would operate at higher 
temperatures. Pumps which wil 
work in 350 degrees Fahrenheit are 
available today, but the ultimate 
goal is much higher. Another prob- 
lem these high speed airplanes cre- 
ate is that of size, which is often 
more important than weight. To- 
ward this end the speed of acces- 
sories must be increased in order 
to get more horsepower into the 
same or smaller package. vvy 


Judges for this year’s contest were 
D. G. Green, Chief Engineer, Wil- 
liams-White & Company, F. L. 
Mackin, Chairman, Machine and 
Woodshops and Hydraulics, General 
Motors Institute and J. T. Marshall, 
Chief Engineer, Hamilton Division, 
Bendix Aviation Corporation. 

First prize, $500, was awarded 
to Lee Drasin and Walter Stampfi, 
Greer Hydraulics, Inc., for their 
paper “How to Prevent Hydraulic 
Shock on Mobile Equipment”. Sec- 
ond prize, $300, to Karl Schubert, 
The National Acme Company, for 
his paper “Oil Controlled Spindle 
Positioning Attachment”. To Atlee 
Knorr,-Leéds & Northrop Co., went 
the third prize, $200, for his paper, 
“Electric-Pneumatic System for In- 
duction Hardening Equipment”. 

These prize winning papers were 
published in the October issue of 
APPLIED HYDRAULICS, vvY 


“Hydraulic Engineers 
Further the Art... 


. » » Of automation,” observed 
Kurt O. Tech, chief engineer, Cross 
Company, Detroit, in a paper, de- 
livered at the NICH in Chicago, 
October 14, on trends in the design 
of automation in the machine tool 
industry and the ability to control 
“down-time” because of unpredict- 
able failures. 

“To eliminate down-time” he 
said, “hydraulic engineers are called 
upon not only to continuously de- 
velop simpler circuits but also to 
coordinate their efforts with those 
of the machine designers and elec- 
trical designers in order to arrive 


Continued on page 16 
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NeowSPEED KING 


crag memestesre CONTROL VALVE 
Sec ===-= | with DOUBLE SOLENOID 


4 oa before, Valvair is the name to keep in 


mia ren on ste ns Fickle PERFORMS THROUGH MILLIONS OF CYCLES WITHOUT 
OM DANGER OF BREAKDOWN OR COIL BURN-OUT 


General Sales Manager 





DESIGNED & BUILT TO 
J.1.C. SPECIFICATIONS 


The Double-Solenocid Speed King is 
the most rugged and compact valve 
made where speed, life and range of 
application are standards of compari- 
son, SPEED: up to €00 cycles per min- 
ute for air service. LIFE: exhaustive 
tests show Speed King still operating 
millions of cycles over the 20 million 
mark. The life of this valve is further 
prolonged due to the fact that all 
parts are completely enclosed. 


INTEGRAL JUNCTION BOX (Optional 
feature) Speed King is the only vaive 
having a box cast with the housing 
of the pilot controls. Accessibility to 
electrical connections is provided for 
ease of installation and maintenance. 
The coils are molded, eliminating wear 
and shorts. 

SIMPLICITY Only two moving parts: 
a single spool-type stem in the main 
valve body and the plunger in each 
pilot. No springs are used in the main 
valve, since air pesitions the stem in 
both directions. The solenoid pilot is 
removeable an a unit. Repacking can 
be done without disturbing the piping. 
One man can easily handle all phases 
of installation and maintenance, 


SUB-BASE MOUNTING es shown here 
MANUAL OVER-RIDE (Optional fea- 


of foot mounting. (optional feature) 
@ 35 to 200 P.S.I. ® Compact ture) This makes possible operation 
when electric current is off. Job set- 


@ Vacuum to 300 P.S.i. @ Interchangeable ' 
(using external pilot supply @ Fully Enclosed ups can be made by one man without 

@ Foot or Manifold Mounting @ 4-Way Body 
in %” size or %” size 


turning on the current. 


7 VALVAIR CORPORATION 
FIND 951 Beardsley Ave. 


OUT WHAT Akron 11, Ohio 


GENTLEMEN 


Please send me p! specificati end int ati ncerning 
The New Double Solencid Speed King Valve 
Solenoid. -Operated, « 
DOUBLE meme ini 


| prefer te heve your representative call 


meee SOLENOID : <a rome 
poeta CAN, DO 
MEET ALMOST EVERY SPECIFICATION. FOR YOU —— 








951 BEARDSLEY AVENUE « AKRON 11, OHIO 


oe 
a | VW a i r Affiliate: Sinciair-Collins Valve Company 


Representation in: Baltimore + Birmingham + Boston + Buffalo + Charleston, W. Vo. « Chicago + Cleveland « Cranford, N.J. * Dayton + Denver 
Detroit + Evreke, Calif. + Houston + Kansas City, Mo. * Logansport, Ind. + Lovisville + polis + S. Pasadena + Philadelphic + Pittsburgh 
Portland + St. Lovis + Seattle + Sen Francisco + Syracuse * Montreal +» Toronte + Vancouver 
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continued 


Have you heard about 
at a completely integrated design 


“AUTOMATION [2° ""—~ 


The importance of hydraulics was 


Shaft Sealing” illustrated by showing a slide of a 


transfer machine in which there 


are approximately 109 separate hy- 
a draulic circuits. vv 


® 
Portable Display 
Demonstrates 
Air-Hydraulic Circuits 


Known as the “Board of Educa- 
tion”, this portable display was de- 
signed and developed by Modernair 
Corporation. The unit, made to fit 
in an easily handled traveling case, 
consists of four 20 x 30 inch panels 
and an easel. The panels demon- 
strate an air-hydraulic cylinder in 
an operating circuit, its directional, 
skip-stop, speed and recycling con- 
trols; a complete automatic sequenc- 


ing circuit composed of standard 





Automation demands unattended operation of hydrau- * 

lic and pneumatic equipment — often in remote loca- 

tions — and that’s where Sealol Mechanical Shaft 
Seals pay off. These seals operate at 100% efficiency for long 
periods of time, without adjustment or service of any kind. Where 
process control means hydraulic or pneumatic control, Sealol 
makes the big difference between accurate performance and 
irritating maintenance. If you are designing servo-mechanisms, 
hydraulic controls and actuators, or pneumatic relays and posi- 
tioners, check with Sealol on your shaft sealing problems. Our 
Engineering Department is ready to help you. Ask for new 
Bulletin 7, or write us for specific data and recommendations. 


Sealol Corporation, as a 
9 Willard Ave., Providence 5, R. |. 


components; basic types of pneu- 
matic and low-pressure hydraulic 


WHAT DO WE SEAL? control valves and cylinders manu- 





factured by the company. One panel 
shows large scale section drawings 
highlighting design, construction 
features and wide range of applica- 
tions of these components. 
Bhs rae a Ge. The displays are available for 
eee 2 AED group demonstrations by Modern- 
tos ausanses -« sansas cir (me) | sir representatives and dealers 
TULSA © EDMONTON = TORONTO, CAN. throughout the United States and 
Canada. Sales engineers will work 
BALANCED PRESSURE SEAL out on-the-spot problems suggested 
by the audience. vvY 


Pressures to 1500 psi., rubbing speeds to 
15,000 fpm., operating temperatures to 500°F. 














Fill in No. 82 on Reader Service Card APPLIED HYDRAULICS 





Send for this 
time-saving Anchor Wall Chart 


Jovay/ 


Get concise, useful 
information fast 

on Anchor adapter 
unions, pipe fittings, 
and adapters ’ 


se & & 
ANCHOR ADAPI.@ 


e 
JIN@«S pape FITTINGS AND ADAPTERS 


ya. 


Stisisen 
SEtEgs 


5s 


fi 
43 


Here's an attractive, easy-to-read, 
17” x 28” wall chart that gives you handy 
information in a hurry. It carries a com- 
plete listing of all commonly used Anchor PIPE FITTINGS 


adapter unions, pipe fittings, and adapters. Se Ss oa a 





pam. ae 
et em Si se Pat To nace ee MS Me 


You get a quick summary of types avail- 
able, catalog numbers, sizes, and thread 
data — everything you need to design, 
specify, or order — at a glance. Chances 
are you won't need to look any further, 
because the Anchor line is the largest and 
most complete available anywhere—and the 
chart shows every unit you ordinarily need. 





n’ 
inset 


PPREtaes 
thttteeegy’ 


dttniiiiig? 
Tr eres 


Prrrreisers, 
ineseinnititg 
“piseereyecs, 
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Naturally there’s no charge or obliga- 
tion for this useful chart. Simply mail the 
coupon now and we'll see that this handy 
Anchor Wall Chart reaches you promptly. ANCHOR COUPLING co eae 


ii 
il 
faa 
li 
f 
{ 
, 


’ 
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Anchor Coupling Co. Inc. 
Department AH124, Libertyville, Minois 


Fill in this coupon and mail today nas 
© I'd like an Anchor Wall Chart. Send me one, pronto, 





Name Title 


. INC. | 
AnchoE agg ne agg lee Company... 
377 Amelia Street — mes Irving Boulevard Address 
tan the Greater Banehe Areo) — ; City ( ) State ~ 
eee eco ecee sees ees enseeseeseseeessesesesese 


— 
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NEW PRODUCTS 





Components, tools and equipment designed to 
improve operation of fluid power systems are 
described here . . . for more information fill 
in and mail the post card bound in this issue. 


FIXED DISPLACEMENT 
PISTON PUMPS 

. . + for high pressure 

applications 

Designation: Mode! C-5 and Mod- 
el C-11 
Design: In these radial piston pumps 
each piston assembly is completely 
surrounded by high pressure lubri- 
cation. Bearing assembly, featuring 
heptagonal bearing races, insures 
minimum friction, provides maxi- 


FITTINGS 
. ++ flare tubing automatically 


Designation: Flare-Maric 


Features: These fittings eliminate 
the need for preflaring the tubing. 
No flaring tools are used, tube is in- 
serted into the fitting, tightens nut 
with ordinary wrenches. Mated sur- 
faces of tube and internal flaring cone 
assure leak proof connection. 


Construction: Made of brass, mo- 


AiR & HYDRAULIC VALVES 
. « « have interchangeable 
controls 
Designation: Hi-Cyclic 
Feature: This line of manually, me- 
chanically and pilot actuated valves 
is available in all normally used ac- 
cuators such as hand lever, fingertip 
or foot lever, piloted and cam roller. 
These actvator assemblies can be 
quickly and easily mounted to the 


mum area of contact at points of 
piston actuation. 


Specifications: Mode! C-5 delivers 
5 gpm at a maximum pressure of 
10,000 psi, requires 38 hp input at 
maximum pressure. Model C-11 de- 
livers 10 gpm at maximum pressure 
of 5,000 psi, requires 35 hp at maxi- 
mum pressure. 
Simplex Engineering Co. 
Zanesville, Ohio 

Fill in No, 115 on Reader Service Card 


nel, cadmium plated steel, stainless 
steel or anodized aluminum. 
Applications: For pneumatic and 
hydraulic tools and equipment, ma- 
chinery and plant lubrication appli- 
cations, test, maintenance and service 
equipment. 
Sizes: Available in 4, % and 2 
inch O.D. tubing. 
Century Products 
Philadelphia, Pa. 
Fill in No. 116 on Reader Service Card 


basic valve body due to snap-on con- 
struction. Mounting brackets and ac- 
tuators may be rotated 90, 180 or 
270 degrees for mounting and op- 
erating the valve in any position. 
Sizes: 4%, 44, 34 and \% inch for 
use with air, 44, 4 and % inch for 
oil and water hydraulics. 


The Beckett-Harcum Company 
Wilmington, Ohio 
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When You Need A Filter— 
Get The Advantages Of 
Marvel SYNCLINAL Design 


It’s BALANCED 
For Top Performance! 


LOOK FOR THESE IMPORTANT FEATURES 


ENTIRE FILTERING 
AREA IS ACTIVE .; 





SUFFICIENT 


SUMP TYPE (Cutaway) ——~ STORAGE CAPACITY 


EASY TO 


STEADY EVEN 
CLEAN 


FLOW 
eve 


LESS 
MAINTENANCE — 


LESS PRESSURE 
BUILD-UP 


LONGER PERIOD 
OF OPERATION 


NO 
REPLACEMENT COSTS = 


LINE TYPE (Cutaway) 


For All Hydraulic and Other Low Pressure Liquid Systems 


In the selection of a filter to obtain maximum efficiency and quality, 
the riost important point to consider is a specific type filter that 
will ¢ffer greatest ACTIVE filtering area with ample storage capac- 
ity far filtered out particles, rather than total filtering area alone. 
Over 500 Original Equipment Manufacturers install Mervel Synclinal 
Filters as Standard Equipment because they are designed to give 
this all-important balanc> for greatest efficiency in filtration of 
liquicls in all hydraulic and other low pressure circulating systems. 
Flow of liquids is maintained at a constant, steady rate of speed 
produced by the pump which brings about the desired effect of 


EASY MAINTENANCE 


@ gentle, evenly distributed accumulation of filtered out particles 
against the entire filtering surface with less restriction of flow. 
Result—ionger periods of productive operation at minimum main- 
tenance down-time. If this important balance is lacking due to 
efforts to cram too much filtering mesh for the sake of total rather 
than active area, filters soon become clogged ceusing pressure 
build-up, turbulent flow and in general decreases the efficiency 
of operating equipment. Depend on Marvel Synclinal Filters For 
All Your Filtration Requirements. 


A SIZE FOR EVERY NEED 


Both sump and line types may be disassembled, cleaned 
and reassembied by any workman in @ matter of minutes 
Line type operates in any position and may be serviced 
without disturbing pipe connections. 


WATER FILTERS 


Both sump and line type filters have been adapted for 
use in all water filtering applications. No changes have 


Available for sump or line installation in capacities from 
5 to 100 G.P.M. Greater capacities may be obteined by 
multiple installation (as described in catalog). Choice 
of mone! mesh sizes range from coarse 30 to fine 200. 


FILTERS FOR NON-FLAMMABLE 
HYDRAULIC FLUIDS 


Marvels most recent development is a filter for the 
efficient filtration of all types of non-flammable hydraulic 


been made in the basic, balanced synclinal design. fluids. 


IMMEDIATE DELIVERY! 


As In the the past, Marvel continues to offer ‘MMEDIATE 
DELIVERY. 


MARVEL ENGINEERING COMPANY 
625 W, Jackson Bivd., Chicago 6, Ill., Phones: FRanklin 2-3530 & FRanklin 2-4431 


— 
Without obligation. please send me complete data on Marvel Synclinal Filters, as follows:— 
Catalog 2106—For Hydraulic Oils, Coolants and Lubricants 
Catalog +300—For WATER 
Data on filters for Non-flammable hydraulic fluids 


AH-12 


Name Address 


Title City 





Compeny 
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wy. SURGEPRUF 


HYDRAULIC HOSE and RE-USABLE COUPLINGS 


“MON-SKIVE COUPLING 
“poUble-WEOGE GRIP 


PERMITS THE USE OF MORE ABRASION-RESISTANT, RUBBER- 
COVERED HOSE 


Now you can insure longer wear in your hydraulic hose 
assemblies! You can use tough, abrasion-resistant, rubber- 
covered hose instead of braided hose—and at the same time 
you can save assembly time by avoiding old-fashioned skiving. 
Joy Surgepruf couplings make both advantages possible. Their 
exclusive “double-wedge” grip lets you secure the extra long- 
wearing qualities of rubber-covered Surgepruf Hose without 
any need for skiving the hose at the connection. 


NO SPECIAL ASSEMBLY TOOLS REQUIRED 
No mandrels or other special tools are required to make up 
Surgepruf assemblies . . . no extra expense or special technique 
is involved. 


CAN BE RETIGHTENED WHEN LOOSE ON THE HOSE 


Machine vibration or hose flexing can loosen any hydraulic 
coupling on the hose in time, but Surgepruf Couplings can be 
easily, quickly retightened on the job to stop a leak—another 
exclusive feature. 








Write for Bulletin H-100 
Surgepruf Hose Couplings are made to JIC Standards. 
Assemblies are available in many sizes and lengths, and 
in both single and double-wire reinforced types for 
medium-high and high pressure service respectively. 


Joy Manufacturing Company, Oliver Bidg., Pittsburgh 22, Pa. wen weaae 


Consult 0. Joy Euginoor 


OFFICES: Birmingham + Boston + Chicago + Cleveland - Dalles 

Denver + Duluth + Ei Paso + Forty Fort, Pa. + Huntington, W. Va. 

Knoxville « Los Angeles + New York + Pittsburgh + St. Louis 
Salt Loke City + Sen Francisco + Washington, D.C. 
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GENERAL SERVICE 
& VACUUM 
V5 Series 
2- & 3-Way 
0-1000 p.s.i. 


MINIATURE 
CUT-OFF 
V2 Series 
2-Way 
0-250 p.s.i. 


QUICK EXHAUST 
(extra fast 
cylinder return) 
V5-3 Series 
3-Weay 

0-150 p.s.i. 


HI-PRESSURE 
HYDRAULIC 
V10 Series 
2- & 3-Way 


EXPLOSION-PROOF 
X5 Series 
2- & 3-Way 
0-1000 p.s.i. 


ALL-PURPOSE FOUR-WAY 
V9 Series 
4-Way 0-150 psi. Ze 








HI-FLOW INDUSTRIAL 
M Series 
2-&3-Way 5-150 psi. 





SKINNER ELECTRIC VALVE Div. 
The Skinner Chuck Company 


105 Edgewood Avenue, New Britain, Connecticut 
Please send us your bulletins on the following Skinner 


OLENO!P PTETT PTET EE 


VALVES = Os 








97.8% 
EFFICIENT 
After 


70,000 
CYCLES 


ualifying for use on Air Force and Navy aircraft, this 3,000 Ib. 
MIL-AN-6248 hydraulic hand pump, manufactured by GLADDEN 


PRODUCTS CORP., 635 W. Colorado, Glendale 4, Calif. underwent a 
test of 70,000 full cycles—only one change of “O”-Rings was allowed, 
and volumetric efficiency had to stay at not less than 75%. The pump, 
however, equipped with Parco “O”-Rings, finished the rigorous test with 
a remarkable efficiency rating of 97 8%—with no change of “O”-Rings! 
Another example of the extra durability of Parco “O”-Rings—it pays 
off in better products, greater efficiency and lower costs! Ail dash num- 
bers of AN 6227, AN 6230, AN 6290, MS 29512 and MS 29513 series 
for commercial or Army-Navy installations to Specifications MIL-P- 
S516A, MIL-G-5510A and MIL-P-5315A are available from stock, 
Silastics and other special compounds supplied on order. 


New 8-page catalog and engineering data on request. Write us today. 


[Ni BD oa 


PLASTIC AND RUBBER PRODUCTS CO. 


2100 Hyde Park Boulevard, Los Angeles 47, California 
3140 West Irving Park Road, Chicago 18, Illinois 
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High Pressure Air Valve 


We have been searching for a 
small, closed-center 3-way valve 
with about '@ inch orifice for con- 
trolling air at 1000 psi. Most hy- 
draulic valves are not suitable for 
high pressure air or gas because 
they depend either on lubrication or 
metal-to-metal fits which would leak 
excessively under high air pressure. 
We also ieel that for high pressure 
air a poppet valve would give better 
service than a sleeve or spool type. 
We understand that there is a trend 
toward high pressure pneumatics in 
aircraft controls and we would ap- 
preciate your giving us names of 
some manufacturers of control 
valves for these systems. 


GEO. H. PFEFFERLE, 
Technical Director, 
Dresser Industries, Inc., 


Dallas 1, Texas 


We do not know of any valve 
manufacturer that makes such a 
valve as a standard unit. We be- 
lieve you are right that such a valve 
should be a poppet type. Some o/ 
the companies that have been sup- 
plying high pressure air equipment 
to aircrajt builders, such as Walter 
Kidde & Co., Belleville, N. J. may 
be able to help vou. Dwight Leach, 
Staff Engineer, Controls and Hy- 
draulics Staff Group, at Chance 
Vought Aircraft, Dailas can make 
suggestions, Or we suggest that you 
get in touch with the Texas repre- 
sentative of the Ross Operating 
Valve Co., The Wendler Company. 
335 AM & M Bidg., Houston 2, 


Texas. 


Hydraulic Equipment for 
Large Planer Table 
We have an inquiry for hydraulic 
equipment to operate the table of a 
large size planer. Our client empha- 
sizes that table reversal must be very 
Continued on page 26 
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FOR PRESSURES UP TO 5000 P.S.I. 


HYDRAMITE 


IS TODAY’S BEST PUMP... AND COSTS LESS 


IN THE FEW YEARS since the Hydra- 
mite Pump was introduced it has become 
the top choice for an ever-increasing 
range of hydraulically-opezated equip- 
ment...and has unfailingly brought the 
efficiency and economy which are always 
associated with products of the American 
Engineering Company. 

The Hydramite Pump is available in a 
variety of sizes ... develops pressures up 
to 5000 p.s.i. It operates on any of the 
makes and viscosities of oil which are 
suitable for hydraulic circuits. 


Write for folder giving full information 
on the unique Hydramite Pump... and 
call on AE engineers or representatives 
for recommendations regarding possible 
applications. 





WHEN (T'S HIGH PRESSURE, (T'S AMERICAN! 


American Engineering Omen 
2530 Aramingo Avenue, Philadelphia 25, Pa. 


Gentlemen: Kindly send me complete information about 
the Hydramite. 
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For hydraulic systems on all types of For hydraulic systems on all types For hydraulic systems on all types of 
injection molding machinery. of presses and forging hammers. plastics molding equipment. 








For hydraulic systems on grinding For hydraulic systems on jig borers For hydraulic systems on standard and 
machines and other production tools. and other metalworking machinery. special heavy-duty forming presses. 








For Every System, a Sun Hydraulic Oil 
to Give Top Performance and Economy 








Sun makes a variety of hydraulic oils, because no single oil will meet all combinations of 
conditions economically. Among the many hydraulic oils made by Sun the following cost- 
cutting products are typical. 
SUNTAC OILS. Designed to cut leakage. They reduce it an average of 35% —and results 
are immediate. But they wouldn’t be economical in a tight system. 
SUNVIS H.D. 700 OILS. Clean dirty systems in 50 hours or less without loss of production. 
But they wouldn’t be economical in systems that leak badly. 


NEW SOLNUS OILS. Resist oxidation, prevent rusting and corrosion. They are low in cost 
and have long service life. But they wouldn’t be economical in systems where excessive 
contamination is a problem. 


Among the many different hydraulic oils made by Sun, there’s one that’s best for your 
system -a hydraulic oil that will give top performance at lowest possible cost. Consult your 
local Sun office or write Sun Or. Company, Philacelphia 3, Pa., Dept. AH-12. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of the famous Blue Sunoco Gasoline and Dynalube Motor Oils 


+, |> 
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DOWTY — 


PRESSURE BALANCED 


nin ee HYDRATHL 
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Letters to the Editor 
| Continued 


HYDRAULIC TEST STAND fast and that a wide range of for- 


ward and reverse speeds should be 
possible. I would appreciate if you 
could give us the names and ad- 
dresses of manufacturers of hydrau- 
lic equipment to do such a job. 


JOUN R. HONEGCER, 
Rutherford, N. J. 


Hydraulic equipment of the type 
you would require for operating the 
table of a large planer could be ob- 
tained from the Oilgear Company, 
1564 West Pierce St., Milwaukee 4, 
Wis. and Vickers, Inc., 1474 Oak- 
man Blvd., Detroit 32, Mich. Both 
of these companies have offices and 
trained representatives in Northern 
New Jersey. 





Data List 


If available, kindly forward one 
copy of the current edition of AP- 
PLIED HYDRAULICS Data List. 
1 am primarily interested in man- 
uals, handbooks and catalogs in 
pneumatics. 


J. M. MORRISON, 
Trenton 9, N. J. 


@ Everyone who must test hydraulic components and 


systems to rigid standards will welcome the new Model S-1000. The new 1955 APPLIED HY.- 


A small but complete test stand, it retains the same quality con- DRAULICS Data List is now ready 
and a copy is being sent to you. Be- 


struction and materials of larger Sprague machines costing many cause of your interest, we would like 
thousands more. Unit is complete and ready for immediate service. to call your attention particularly to 


Flow control valve, flowmeter and oil cooling circuit included as Section 2, ly grange Saunt 
matics, particularly the “Beginners’ 
standard equipment pa y § 


Course in Basic Pneumatics’. 
Replacement Signal for 
Small manufacturers —= | pl Oil Filtes, 


stations will find that this one stand With telerence to your problem 


of oil filter replacement as described 
on page 20 of your October 1954 
issue, may | suggest the use of a 
differential pressure switch as the 
controlling device? This type of 
information and name of nearest control measures the pressure drop 


representative across the filter and when this pres- 
sure drop deviates from a preset 
standard, the switch closes, actuat- 


meets all their requirements. Large 
operators will order several units to 
keep multiple production lines 


moving. Write today for complete 


ing whatever device may be re- 
quired, These pressure differential 
switches are commonly used as 
protective devices on refrigeration 
and air conditioning systems and 


adie 9 80 Sie 
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Hydraulic Engineers agree... 


i's UCON hydrolubes FOR SAFET 


Trade-Mark 


here's why. i 


Ucon hydrolubes are Carsipe’s water-base hydrau- their more than 6 years of routine use. 
lic fluids. Water is the key to non-flammability. To get this kind of protection, switch to Ucon 
Resistance of Ucon hydrolubes to burning has hydrolubes. Changing over is simple—drain the old 
been proved by years of severe, exhaustive testing fluid from your system, follow the cleaning procedure 
in the laboratory. And, in actual service, Ucon hydro- that CarBipe recommends, and refill—no need to 


lubes have prevented fires and serious damage during revamp yvur equipment, since... 


UCON nydrotubes... 


Trade-Mark 
Have no harmful effects on packings and seals. Leakage losses are often lower 
than with regular hydraulic fluids. 
Contain effective liquid- and vapor-phase corrosion inhibitors for the common 
metals. 
Have good lubricity. Special anti-wear agents provide satisfactory pump life and 
performance characteristics. 
Are made in 3 viscosity grades—200, 300, and 550 S.U.S. at 100°F. Other vis- 
cosity grades can be supplied to fit specific requirements. 
Have high viscosity indexes—150 to 160. 
Have low pour points—below minus 55°F. Ucon hydrolubes flow readily at low 
temperatures. 
Are non-toxic for all practical hydraulic purposes. 


\re water-soluble. Spillage is easily washed away. 


or comp ete in ormation, ask or the booklet, 


* (Form 7380). In Canada: 


“Ucon Hydrolubes” 


Carbide Chemicals Sales Company, Division of 
‘arbide © 


Union Carbide Canada Limited, Toronto. 


—_ 


“Ucon” is a registered trade-mark of Union Carbide and Carbon Corporation, 
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PRESSURE 
COSTS DO 


Slippage Reduced 
in PUMPS 
AIR CYLINDERS and 
* HYDRAULIC CYLINDERS 
with 


DARCOVA PUMCUPS 


ORMAL wear of ordinary 
packing reduces efficiency to 





a tremendous degree. 
Cost-minded engineers in many 
In contrast, Darcova Pumcups Industries have stenderdized on 


actually retain their efficiency .. . Pumeups hg Beery packing 
and they outlast most other pack- aceite includes the follow- 
ings at least 3 to 1! ing installations: 


Their scientific construction oe —- 
, orming and drawing pre 
makes it possible to reach and hold Sucteieedinn presses _— 


peak efficiency. Under pressure Pipe bending machines 
Pumcups hug the cylinder walls to Snquetting MaEnsS 

, : Pusher mechanisms 
providea uniform seal and exert full Door control devices 
pressure where it is needed. This Lifting and dumping devices 
means reduced slippage, lower power 


costs and far less maintenance. 


Write for helpful data-and-proof 
bulietins: No, 4502 on Pumcups 
for air and hydraulic mechanisms; 
No. 4401 on Pumcups for recipro- Steering mechanisms 








cating pumps. 





DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 15, PA. 


Fill In No. 27 on Reader Service Card 





Letters to the Editor 


Continued 





have proved most reliable. Such 
switches are available for both large 
and small pressure drops and cost 
less than $30.00. 


E. SPENCER, 
Graham Mfg. Co. Inc. 


Thank you, Mr. Spencer. We are 
sure that Mr. K. M. Gebel of the 
Engineering Department of Landis 
Tool Co., who had asked the ques- 
tion, and many others of our read- 
ers will appreciate this information. 


Training Films 


We are presently preparing a 
training program on Hydraulics for 
our maintenance personnel. Could 
you advise us as to what films or 
other visual aids may be available 
to us for this purpose? 


E. V. TIDWEL, 

Training Supervisor, 

Aluminum Company of America, 
Edgewater, N. J. 


We have nearly ready a film, film 
slide and other visual aid list, pre- 
pared in a manner similar to our 
Data List. One of the first copies to 
be ready will be sent to you. NOTE: 
This list will be ready sometime in 
December and copies will be avail- 
able to our readers upon request. 


Shalicross Controls 
Could you advise us the address 


of Shallcross Controls, Inc. The 
pump we want information on was 
described in your April 1953 issue, 
pages 70 and 71. Would you know 
if they make a pump that would de- 
liver 15 gpm. 


R. E. ROBINSON, 
Hydraulic Engineering 
Mfg. Co. Ltd. 
Winnipeg 4, Manitoba 


The address of Shallcross Con- 
trols, Inc. is 2217-21 N. 3lst St., 
Milwaukee 8, Wis. Mr. John A. 
Morrow can give you complete in- 
formation on this pump and the 
available capacities. 


APPLIED HYDRAULICS 





~P/DUDCO 
PF-100 SERIES 


DOUBLE PUMPS 
‘WITH 


VALVE PANELS 
a 


service at all pressures up to 2000 psi; with 
cost equal to that of low pressure pumps. 
DUDCO PF-100 Series Double Pumps with 

Valve Panels insure maximum 


DUDCO PF-100 Series Double Pumps with 
Valve Panels are versatile. They furnish Fluid 
Power, at continuous pressures to 2000 psi, 
either to two separate systems or 


to a single two-pressure circuit, 
controlled automatically in 
response to working pressures or 
remotely thru a pilot line. 


circuit efficiency . . . only fluid re- 
quired for effective circuit opera- 
tion is pressurized. Wasteful 
by-passing of unneeded fluid is 


eliminated . . . horsepower is 
saved and fluid heating reduced. 
The regulator valves are intern- 
ally piloted . . . this superior 
design allows more accurate ad- 
justment and provides better con- 
trol over a wider pressure range 
without the danger of spool stick- 
ing or over-pressurization. 


DUDCO PF-100 Series Double 
Pumps with Valve Panels assure 
top system economy. They can be 
installed with almost “plug-in” 
ease. The Valve Panel contains 
the elements necessary for pres- 
sure regulation and flow control 


TWO VANES 
ARE BETTER 
THAN ONE! 


The hydrevlically belenced 
DUAL-VANES in DUDCO Hydreu- 
tic Pumps os contrasted with 
conventional designs, meintein 
MULTIPLE AREAS OF CONTACT 
iy ON THE CAM RING... doubling 
. valves, piping and connec- the number of effective barriers 

te slippege end power less. This 
petented principle is om exciv- 


tions in a system are reduced. oes ee 


DUDCO Hydraulically Balanced, Dual-Vane 
Design Pumps give long, maintenance-free 


DU DC Ooivision 
THE NEW YORK AIR BRAKE COMPANY (A) 
1704 EAST WINE MILE ROAD « HAZEL PARK © MICH. 
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d like more information about the DUDCO 
Series Double Pumps with Valve Panels. 
send me Bulletin No. DP-308. 


PP-1 
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Fully hydraulic push-button control 
— for a 100 ton Cartridge Case 


Packaged Unit comprising 22 rawing Press. 


h.p. motor mounting two Ax- 
ial Plunger pumps, supply 
tank and control panel, op- 
erating pre seed concrete 
machine 


Any desired pressure is “at 
your fingertips” when operating 
the Autodraulic Control System 
—and without’solenoids! Already 

giving consistent and unfailing 

performance throughout N. 

America in a wide variety of ap- 

plications, the Autodraulic Con- 

trol System cannot fail to 
give increased perform- 

\ ance and greater economy 
\ in your plant. 


Control Desk for 500/500 
ton Downstroking, Prefilling 
Press. 


WITH HYDRAULIC PUSH BUTTONS 





CONTROL SYSTEMS 


TOWLER BROTHERS (PATENTS) LTD. * RODLEY, NR. LEEDS - ENGLAND 
Sole Agents U.S.A. and CANADA 
MACMILLIN ENGINEERING CORPORATION 


2125 HOWARD STREET, CHICAGO 45, ILLINOIS 
Ambassador 2-119! 








Fill in No. 97 on Reader Service Card Fill in No. 6! on Reader Service ee 





















i\ 
\ 


AIR CYLINDERS 


wad . In “Custom-Built" and "Stock" Models 


CHROME PLATED Immediate Delivery on “Stock” Models 
P ! ST ) N R ) DS . The Rapidly expanding list of Miller 


Prevent Scratch-Damage, : “Stock” Cylinders for immediate, 
Nicks and Rust off-the-shelf delivery now includes 
‘ thousands of different combinations 
of bore, stroke ard models and covers 
both hydraulic and air cylinders— 

cushioned and non-cushioned. 


DIRT WIPER SEALS | These are in addition to Miller 


— : “Custom-Built” Cylinders available 
Set . : P 

. , ' on normal scheduled delivery in an 
almost infinite selection. 

















Protect Rods, Seals, Bushings 


“Stock” Boosters also available for 
immediate delivery. 


Write for Complete Catalog 
and Stock List 


SOLID STEEL HEADS, 


CAPS and MOUNTINGS | —_ fy 
Eliminate Breakage j ; ; a = 

" : a 

4 








BRASS BARRELS ~ : 


Eliminate Rust and Corrosion 








MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 


WRITE FOR CYLINDER BULLETINS A-105 and H-104 


Complete Miller cylinder line includes: air cylinders, 
SPACE-SAVING SQUARE 


1%” to 20” bores, 200 PSI operation; low pressure hy 
droulic cylinders, 1%" to 6” bores for 500 PS! opera- DESIGN originated by Miller 


tion, 8” to 14” bores for 250 PSi; high pressure hydraulic ‘ 

in 1945, 
cylinders, 14%," to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 


MILLER FLUID POWER co. 
SALES AND SERVICE FROM COAST TO COAST MILLER MOTOR COMPAN) 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 
BOSTON HARTFORD « NEW YORK CITY FFAL « ST. PAUL GRAND 
. ORK CITY « BUFFALO « ST.-PAUL © | Stipe. 2008 N. Hawthorne Ave. Melrose Park, til. 





RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 2 _ Vd 


@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 


..to protect hydraulic systems from 
sludge, rust and foam is to use the lu- 
bricant especially designed for that purpose — Texaco 
Regal Oil R&O. Then, you can count on noticeably 


cleaner systems . . . improved efficiency . . . extended 
pump and parts life . . . reduced maintenance costs. 
Tests prove that Texaco Regal Oil R&O has more than 
ten times the oxidation resistance of ordinary turbine- 
quality oils — amazing ability to stop sludge, prevent rust 


and eliminate foaming. This means dependable perfor- 
marce, lower operating expense, no unscheduled shut- 
downs. 

There is a complete line of Texaco Regal Oils REO to 
meet the requirements of all types and sizes of hydraulic 
mechanisms, and all operating conditions. 

A Texaco Lubrication Engineer will gladly help you 
select the one to keep your equipment running smoothly. 
Just call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 
17, N. ¥. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 


TUNE IN: TEXACO STAR THEATER starring JIMMY DURANTE or DONALD O'CONNOR, on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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@ By C. W. Vokac 


5 CCESSFUL operation of an electric-are fur- 
nace largely depends on proper positioning of the 
heavy electrodes. Realizing hydraulic power is a 
“natural” for the controlled reciprocation of heavy 
masses, design engineers at the Whiting Corporation 
worked out the hydraulic system shown in Figure 1. 
This system has replaced the old mechanical position- 
ing arrangements, Figures 2 and 3, and is an improve- 
ment over an earlier hydraulic circuit, Figure 4. 

The new control circuit is extremely simple and 
efhcient. Hydraulic components include an air-over-oil 
tank, two small pumps, a relief and check valve clus- 
ter and the power cylinder. The air-over-oil tank 
acts as an oil reservoir and also as a counterbalance 
system for the minimum weight acting on the power 
cylinder. Operation is entirely automatic. Arranged as 
a servo system, operation of the pumps is responsive 
to changes in energy at the arc. 

Here is how the new control works: Referring to 
Figure 1, motor Mz is connected directly to pump P, 
which pumps liquid from the tank T at a constant 
rate to the cylinder C.. Motor M, is connected directly 


c. W. vwoKac, Manager, Whiting Corporation, Hydro-Arc 
Department, Harvey, Illinois. 
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by hydraulic to give a device which has fewer 


working parts, less maintenance, lower energy 


TWO PUMP METERING CIRCUIT 


solves a costly control problem 





This control circuit for positioning 


the electrodes on an electric-arc furnace 





is the result of many years of development. 





Mechanical designs were replaced 










consumption and faster action. 
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THE ELECTRIC-ARC FURNACE is used almost ex- 
elusively in the production of steel castings and in 
steel plants for tool steels and other alloy steels, It is 
also being used in many steel plants to produce ordin- 
sry carbon steels, and in smelting plants and foundries 
for the smelting of ores and the production of castings. 
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TWO PUMP METERING CIRCUIT 





to pump P, and it pumps the liquid away from the 
returning it to the tank T. When the 
motors are running at the same speed, pump P, returns 


cylinder { 


all the output of pump P, and the electrode does not 
move 

When motor M, slows down or speeds up, the differ- 
ence in the output of the pumps either raises or lowers 
the electrode. Now then, the motor M, speeds up or 
slows down according to the amount the arc is off 
balance. That is all there is to it. 

Both pumps ere metering pumps. Pump P», doing 
all the work, is running at constant speed. Pump P, acts 
mly as a metering valve, since the pressure across 
its ports is balanced. It changes speed only in pro- 
portion to the are energy. Metering pumps give volu- 
metric control for precise control of the electrode 
travel. They do not have valve lands to result in lost 
motion or loss of control, and do not have the usual 
port registration difficulties encountered with some 
valves 

An analysis of Figure | will show how the control 
reacts upon start of operations, All three electrodes, 
n a three-phase furnace, are set just above but not 
in contact with the scrap or burden to be melted or 
heated in the furnace. The control is started and the 
electrodes are energized. Motor M, draws full voltage 
and energy from the bus and runs at twice the speed 
of motor M 
it makes contact with the burden. Either of two things 
or both happen at this instant depending upon whether 
the contact is mechanical or electrical or both. 


The electrode lowers at full speed until 


If the burden is corroded or covered with non- 


conducting material, such as rust, scale, dirt, etc., as 


in most scrap, only a mechanical contact will be made 
and motor M, will continue to try lowering the elec- 
trode. But, as soon as the electrode makes a mechanical 
contact with the burden, a part of its weight is shifted 
off the cylinder and the pressure drops in the cylinder. 
But, check valve V, prevents the pressure in the cyl- 
inder from dropping below the air-counterbalancing 
pressure in the tank. Thus, this valve prevents an un- 
desirable shift of weight off the cylinder to the elec- 
trode. The electrode, made of graphite, or carbon, is 
quite brittle and cannot safely support the weight of 
itself, the electrode arm and clamp, heavy copper bus 
and cable. Valve V, permits pump P, to run indefin- 
itely at top speed or until the mechanical contact also 
becomes an electrical contact. Usually, this happens 
without special attention, even with exceptionally dirty 
scrap, especially when electrode voltages are high 
enough. 

When the electrode makes an electrical contact with 
the burden, the voltage and energy to motor M, is 
shorted through the electrode and motor M, slows 
down. Since motor My, is running continuously, the 
electrode goes up as soon as the speed of motor M, 
passes the speed of motor Mp». If neither of the other 
two electrodes made contact with the burden yet, no 
are current will flow. So, this electrode will continue to 
raise until contact with the burden is just broken. 
Then the electrode will again lower as before and 
rise again, continuing the cycle until another electrode 
makes contact with the burden. (Each electrode has 
its own independent control.) At that instant, current 
will flow through those electrodes. Since the electrodes 
played lightly on the burden, arcs are instantaneously 
formed. This prevents the usual, heavy, short-circuit 
current flow encountered with the mechanical furnace 
controls. Motor M, will get energy proportional to the 


PRACTICALLY ANY- 
THING that comes from 
the earth can be melted 
or vaporized under the 
heat of the electric-arc 
furnace, The business 
end of this furnace has 
a negative character- 
istic, a tendency to de- 
stroy itself, which 
makes it especially dif- 
fieukt to control. 
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FIG. 1. THIS AIR COUNTERBALANCED hydraulic differential system con- 
trols the position of the electrodes to obtain the proper heat in the furnace. 
Small changes in motor current or torque result in proportional changes 
in the speed of the D.C. motor which controls electrode speed by changing 
the delivery of pump P,. 


energy of the arc. It will speed up, slowing down the 
upward travel of the electrode until the maximum ar 
energy is reached (or some predetermined maximum 
is reached) when the output of pump P, equals the 
output of pump P» and the electrode holds its position 


at the proper are length. 


RAPID RESPONSE TO CHANGE POSITION 
Any change of conditions, such as the electrode 
burning away, the burden melting down, or the main 
will cause the control to 
make correction None of 
the previous arc furnace controls even approach the 


line voltage fluctuating, etc. 
within 1/20 of a second. 
response and speed of this air-counterbalanced, hy- 
draulic differential. 

Valve V. other 


draulic system. It relieves the pressure in the cylinder 


acts as any relief valve in an hy- 
when the electrode reaches the top of its stroke. It 
also undo that break an 


electrode. if it became fouled by cave-ins of the burden. 


prevents pressure would 
etc. Electrodes usually free themselves without special 
attention, when this happens. But when this happens 
with mechanical controls, the electrode breaks, or the 
cable parts, or a pin shears, or the motor stalls before 
the electrode clears itself, resulting ir. a serious shut 
down. 

The air-counterbalance pressure, in tank T, is set to 
counterbalance the minimum weight on the cylinder 
C.. Electrodes are consumed and new lengths are 
screwed on to extend them. Thus, the weight on the 
cylinder creates a greater pressure than the air-coun- 
terbalancing pressure almost at all times. The pumps 
have some slip even when new and more as they wear. 
When either one, or both pumps, are stopped, the fluid 


1954 


would leak from the cylinder to the tank and the 
electrode would drift down slowly. Valves V,; and Vy 
prevent this. 

The hydraulic system is uni-directional. The pumps 
get a fresh, cool supply of fluid at all times. The entire 
system is totally enclosed. Packing glands are double 
sealed and vented. The cylinders are free at both ends 
preventing transfer of any moments, to strain the 
glands laterally. 

The new control means: fewer working parts; less 
maintenance; lower electrode consumption; less cir- 
cuit reactance; higher power factor and load factor; 
reduced energy consumption; greatly simplified cir- 
faster action; faster 

true regulation in 


cuits; uni-directional motors; 
melting, heating and smelting; 
proportion to are off-balance; longer refractory life; 
arc regulation over a wider range; instantaneous re- 
sponse; smooth arcs that flash downward; lower losses; 
reduced line surging; and solid, dead short circuits 
eliminated. 

Of course, this new design, with all its inherent 
advantages was preceded by many different positioning 
systems. 

Early in this century, electric-are furnaces were 
manually operated, that is, the arc-gap between the 
electrode and the burden in the furnace was regulated 
manually by a mechanical jack or hoist that raised 
or lowered the electrode. Such a crude arrangement, 
being too slow to respond to rapidly changing condi- 
tions which would permit the arc to extinguish itself, 
required loading down the are current circuit with 
reactance so that the characteristic became 
overwhelmingly positive to offset the negative are 
characteristic. That circuit reactance was a produc- 
tion deterrent, but the emphasis, at that time, was not 


circuit 
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DEVELOPMENT OF THE ELECTRODE DRIVE 


Mechanical Systems Preceded Hydraulics 











FIG. 2. ELECTRODE 
MOTION is controlled by 
a eable drive powered 
from a reversing direct 
eurrent motor. Changes 
in are current causes op- 
eration of the reversing 
contactors. Control was 
inadequate and the large 
hoist had considerable in- 
ertia. 


























FIG. 3. ADDITION of a 
counterweight balances 
the weight of the elec- 
trode and its moving 
parts. Overall inertia was 
reduced and the hoist 
motor was moved away 
from the heat and dust 
of the furnace. This 
motor control still re- 
sulted in considerable 
over-travel and hunting. 












































FIG. 4. Air under pres- 
sure in the accumulator 
counter-balances the elec- 
trode, and hydraulic pow- 
er does the electrode po- 
sitioning. With this ar- 
rangement, the motor 
driving the hydraulic 
pump must be constantly 
reversing. To eliminate 
this inefficient motor ac- 
tion, the new circuit was 
developed as shown in 
Figure 1. 
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TWO PUMP METERING CIRCUIT 





upon production; the arc furnace was used to do what 
could not be accomplished with other means. 

Among the first automatic controls applied to the 
arc furnace is the one shown in Figure 2. The electrode 
hoist, a dead-end cable drive, was operated by a re- 
versing, direct-current motor, energized by reversing 
contactors. The reversing contactors were operated by 
a contact-making ammeter which responds to the arc 
current changes. The ammeter was set for a prede- 
termined are current. When the arc current was too 
high or too low, the electrode was raised or lowered. 
Current alone, however, does not mean BTU’s in the 
furnace. It requires the proper product of current and 
voltage. The hoist and hoist motor was necessarily 
large with considerable inertia. The inefficiency of 
this arrangement was soon realized and development 
lead to the improved arrangement shown in Figure 3. 

A counterweight was used here to counterbalance 
the weight of the electrode and its moving parts. This 
reduced the size of the motor and speed reduction 
unit and considerably reduced the overall inertia of 
the system to provide a better response and faster 
correction of the electrode position. This arrangement 
permitted also the removal of the motor and reduction 
unit off the furnace, out of the heat and dust, and away 
from the magnetic field of the secondary circuit. The 
same reversing contactors energized the motor but 
the contactors were operated by a_ balanced-beam 
type of relay that responded to arc current and are 
voltage. But, like the previous control, this one re- 
sponded to only are off-balance and not to the degree 
of arc off-balance. The electrodes were raised or 
lowered at full speed when correction was required, 
even when the amount of correction needed was small. 
The result was considerable overtravelling and hunting. 
Maintenance of points and arcing contactors was still 
a problem here; limit switches were only partially 
eliminated; increased cable lengths and added sheaves 
increased the friction; inherent lost motion was even 
more pronounced hére; the counterweizht added in- 
ertia to the reversing system; and foundation and in- 
stallation costs were considerably increased. 


FIRST HYDRAULIC DESIGN 


Further development work was obviously necessary. 
This led to the application of hydraulics to solve the 
many problems encountered with the mechanical equip- 
ment. A differential field, rotary generator was used 
to overcome some of the electrical problems, This 
arrangement is shown in Figure 4. 

Here, air under pressure in an accumulato; is used to 
counterbalance the weight of the electrode aad its 
moving parts. Since the air is relatively weightless 
and hardly moves, it introduced practically no addi- 
tional inertia or friction to the system. The hydraulic 
fluid transmits motion with very little friction com- 
pared to cables and sheaves. Speed reduction is affected 
statically, by simply varying piston diameters, with 
little loss, as compared to the loss of dynamic speed 
reducers, with double worms, ete. Hydraulic fluid 
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is practically incompressible and results in almost no 
lost motion as compared to that of stretchable cables 
and worm gears. 

The inertia, friction and lost motion of the system 
being reduced, a smaller motor (also with less inertia) 
moves the electrode faster and positions it more accu- 
rately. The motor, connected directly to a metering 
pump, is energized by the differential field generator. 
The fields are arranged to oppose each other. One is 
energized by the are voltage and the other by the 
are current. The resultant field, being proportional 
to the are off-balance, has a tendency to permit the 
generator to produce a proportional voltage to make 
the motor run at a proportional speed according to 
the arc off-balance, Maintenance of points and arcing 
contacts is eliminated. The valve cluster arrangement 
eliminated all limit switches, since it provides complete 
protection of all the equipment for every increment 
of the electrode travel and in both directions, up and 
down. Foundation and installation costs were reduced. 
The motor and control is located in the control room, 
not on the furnace. 


COMPLICATED ELECTRICAL CONTROLS 


Though this is a long way from the first automatic 
control used for electric-arc furnaces, it is still not 
completely satisfactory for the purpose, About 5 to 
10 amperes of current is drawn from cunent trans- 
formers on the electrode bus and another equal amount 
is drawn directly from the bus directly. Most of this 
is dissipated to apply a relatively feeble difference to 
the differential field generator. More power is used to 
drive the generator so that it will produce the necessary 
few amperes that the motor needs to move the electrode. 

If the signal from the furnace bus were a feeble 
one that required amplification to drive the motor, 
then there would be a justification for the use of the 
special differential field rotary generator. But, there 
is more power in the furnace bus than is required for 
the largest motor necessary to move the largest elec- 
trode. Obviously, there is no need for this extra ma- 
chinery, the extra circuit complications it introduces, 
the extra maintenance, the reduction of response range, 
and the extra time lag it introduces to reduce the 
speed and response of the control. 

When the furnace is in “business”, the electrode 
is constantly moving up and down, The motor is, 
therefore, constantly reversing and trying to do a job 
from standstill position. The high starting currents, 
required to develop high starting torques, heat up the 
motors, especially when these high currents are con- 
stantly changing from plus to minus as when the 
furnace is “in business”. A motor can develop its 
full rated power only when running at full rated 
r.p.m. It can do its job efficiently and keep cool only at 
or near full rated r.p.m. 

Since high starting currents are required to get 
the motor and its load started, the fine differentials 
from the special generator only heat up the motor. 
The motor moves only when the differentials are 
great enough and so the result is only little better 
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Design of hydraulic straightening press assures . . . 


ACCESSIBILITY FOR MAINTENANCE 


Goon mechanical layout of parts and an efli- 
cient differential type cireuit are found in the new line 
of straightening and forcing presses built by Stanley H. 
Holmes Co., Chicago. Use of “O” ring gasket mounted 
valves on a drilled manifold plate eliminates the need 
for conventional pipes. With oil flow carried through 
the drilled manifold plate, there is no possibility of 
between port leakage. 

There are only four piped connections to the mani- 
fold—one from the pump, a tank return line and the 
two lines to the press ram. Four bolts hold the manifold 
on the press frame. This arrangement makes it ex- 
tremely easy and fast to remove and replace the entire 
hydraulic valve system. This feature reduces down- 
time to a minimum. 

Accessibility to the pump and electric drive motor 
is provided by a swing-out panel on which the pump 
and motor are mounted, Removal of two bolts permits 
the hinged panel to be lowered to a convenient hori- 
zontal position. 

To provide maximum closing speed for the press, 
a differential circuit was arranged. This circuit differs 
from the standard differential circuit because it is 
arranged to automatically cut-out the differential action 
when the ram has contacted the work. In the standard 
differential circuit, pump pressure is applied on both 
the rod and blank end of the ram. Increased speed is 
obtained because the flow of oil to the blank end is 
























































USE OF A BYPASS VALVE changes the operation of 
this cireuit from fast differential action during closing, 
to high pressure conventional action when the ram con- 
tacts the work. Maximum working force limited by the 
relief valve setting can be applied to the press ram. 


APPLIED HYDRAULICS 





Neatness in valve layout and piping 
of a hydraulic system is a good indi- 
cation that the oil circuit is designed 
for maximum reliability. Grouping of 
panel mounted valves provides com- 
pactness, maximum rigidity and acces- 
sibility for adjustment. 


equal to pump delivery plus oil coming from the rod 
end. This increased speed is obtained at the expense 
of reduced tonnage because the effective downward 
force is equal to pump pressure times the area of the 


blank end minus pump pressures times the annular 
area of the rod end. When a press ram has made con- 
tact with the work, remaining travel is small. At this 
point, the advantage of increased speed given by a 
differential circuit is ne longer needed and maximum 
force is desired. On the Holmes press circuit, use of a 
bypass valve changes the circuit from a differential 
action to conventional action when the ram contacts 
the work. 

Tracing through the circuit shows how this control 
system operates. With the ram up and the work located 
on the press table, pushbutton operation energizes the 
single solenoid, pilot operated, two position 4-way 
valve. The control valve shifts to direct oil pressure 
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to the blank end of the ram. Pressure now builds up to 
the setting of the counterbalance valve and oil from 
the rod end joins the pump flow to the blank end. The 
press rapidly closes. When the work is contacted, pres- 
sure builds up and the pressure operated bypass valve 
opens to relieve the pressure on the rod end. The rod 
end is now open to tank, and maximum working force, 
limited by the relief valve setting, can now be applied 
t» the press ram. When the press operation is com- 
pleted, deenergizing the solenoid valve causes the 
press to open, The counterbalance valve prevents ram 
movement due to gravity when the press is open, 

This line of presses includes models developing 5 
to 150 tons having a stroke of 10 to 30 inches. Con- 
stant displacement pumps are used. An oil level sight 
gage and a pressure gage mounted on the front of the 
press give visible indication of circuit conditions. 
Manual or electrical controls are provided. 





Us: of an air powered card- 
board box forming press at Temco 
Aircraft Corporation, Dallas, helps 
reduce the annual cost of shipping 
containers by $12,000 to $15,000. 
Becanse Temco found it expensive 
to stock cardboard shipping cartons 
for its hundreds of varied and 
changing pruducts, their production 
engineers set about to obtain the 
necessary machines for making their 
own boxes. 

Three major pieces of equipment 


a 36 inch 


ure used. Two of them 


SHOP-BUILT BOX FORMER 






saves $12,000 a year 


bandsaw and a portable stapling 
machine—are conventional, mar- 
keted items. The third is a layout 
and bending device which had to 
be shop-built. 

The box former resembles a press 
brake and performs mach the same 
function. Framework for the device 
is made of channel steel and stands 
six feet high. A 5 inch bore, 5 inch 
stroke air cylinder, operated by a 
foot operated 4-way valve actuates 
the brake blade. 


Blade and cylinder are connected 

























by a linkage arrangement with tog- 
gle action. This linkage serves two 
purposes: it doubles the pressure 
delivered to the blade, and it dis- 
tributes pressure evenly along the 
5 foot length of the blade. 

The blade assembly is similar to 
the top die on a power brake. It 
consists of two 5 foot lengths of 
channel, back-to-back, with a flat 
length of 3/16 x 2 inch rolled steel 
sandwiched between them. 

Carton making at Temco is nor- 
mally a one man operation. The 
operator begins by jotting down the 
required carton dimensions and 
then selecting the right size sheet of 
corrugated cardboard. He places the 
cardboard on the table, alongside 
the rule, and lays out the bend lines 
with the press brake. The brake in- 
dents the cardboard sufficiently to 
break down the corrugation, but not 
enough to damage the waterproof- 
ing. 

The operator cuts the carton cor- 
ners on his bandsaw, then folds 
and staples the box with the auto- 
matic stapler. He can turn out up 
to 150 boxes a day, each one a 
different size. Or if carton size is 
standard, a day's production rate 
goes up to 250 or more. Output 
could be doubled if necessary, by 
putting one man on each of the 
three steps in the operation. 
















SHOP AIR supplied to the 5 inch 
bore cylinder powers the brake blade. 
Toggle action doubles the force de- 
veloped by the air cylinder and dis- 
tributes the pressure evenly along 
the 5 foot length of the blade. 
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A SPECIAL trolley carrier was designed to load and unload the conductor 
bars into and from the machine. Here one of the large bars required for 
generators is being moved from the machine. 


Complicated Bar Bending 


with HYDRAULIC POWER 


A COIL spreading and forming machine, capable of receiving elec- 
trical conductor bars up to 15 feet loop length and performing four distinct 
operations—spreading, twisting, bumping and final setting—automatically 
in one setting of the machine, has just been put into operation in the coil 
shop at the Allis-Chalmers Manufacturing Co., Milwaukee, Wis. The four 
basic operations are performed hydraulically, a fifth operation, clamping 
the bar into the machine, is done by an air circuit. 

The new machine is flexible. In addition to very large and heavy con- 
ductor bars (up to one inch wide and 4 inches deep), it can accept a wide 
range of sizes, both of standard and special size bars. The machine can be 
changed from one size to another size bar in a relatively short time. The 
coil spreader and former has been designed so that settings for a very wide 
range of movements, both linear and rotary, can be obtained easily and to 
tool room accuracy. 





BAR BENDING MACHINE 





The four basic operations of spreading and forming 
conductor bars are performed by 4-way valves in a 
single circuit—three of the operations—spreading, 
twisting and bumping being powered by cylinders and 
controlled in automatic sequence by four push button 
switches; the fourth operation, setting, is performed 
by a fluid motor, controlled by a separate switch. 

Originally, conductor bars were spread and formed 
manually on wooden jigs. This required the construc- 
tion and stocking of a jig for every size bar. As the 
conductor bars had to be successively spread, twisted 
at the “U” bend, “bumped” and the final angle set so 
that the completed bar would fit into the mating slots 
in the generator stators, the operations were slow and 
tied up two specially trained men. 

Then motors and generators got bigger and bigger 
Building them was often a special design job and a 
very costly layout and tooling job. There was a real 
problem, the problem of making equipment that would 
be flexible, versatile and, if possible, as fast as equip- 
ment that had been developed to make small, high 
production units. This was a big order. 

About five years ago the first machine was designed 
and built to perform a number of the conductor bar 
operations with one setting of the machine. 'n spite of 
the fact that the first spreader and former was designed 
with anticipated, future requirements in mind, it was 
not long before the machine had to be strengthened to 
take care of larger and heavier conductor bars. 

When the planning for the new spreading and form- 
ing machine was done and its design developed, the 
experience with the first machine and a study of the 
trend toward even larger generators led the Tool Engi- 
neering Department to think in terms of an exception- 
ally sturdy machine of greater capacity and flexibility 
than ever built for similar operations. To all intents and 


purposes, the new spreading and forming machine was 


built to tool room accuracy and heavy. continuous 


duty specifications. 





A REAR VIEW of one wing of the machine, showing 
the vertically mounted bump cylinder (with hose con- 
nections), one of the two air operated clamping heads 
(top), supply tubing and one of the feed valves. Hose 
is required for both the main frame and adjustable wing 
movements. 


HYDRAULIC CIRCUIT 


A hydraulic power package with a double end motor 
drives two variable volume 1500 psi pumps. The 120 
gallon reservoir is mounted behind the motor-pump 
units; the four major four-way valves for operating 
the four movements——rail motor j, spread K, bump g 
and twist H are mounted in a row along side the 
reservoir above the base frame of the machine, con- 


THE NEW coil spreading and 
forming machine at Allis- 
Chalmers is being put through 
a test cycle by Joe Hauk, de- 
signer. 


APPLIED HYDRAULICS 





A VIEW from the operator's position, looking down at 
the centrally located fluid motor which is used for raising 
and lowering the main frame to put a set in the coil, also 
for rapid traverse in loading. 


venient for adjustment or servicing. 

With settings made for a specific size bar to be 
spread and formed, the motor and pumps are started. 
The conductor bar is loaded into position by means of 
an overhead trolley crane and clamped by means of 
air cylinders, two on each side of the machine. Sep- 
arate, manually operated levers are provided for each 
of the four air valves, each of which operates a clamp- 


ing cylinder. 

The four push button switches energize the spread 
valve K, twist valve H, and bump valve G in turn. 
All these valves are double solenoid, two position 4- 
way valves. The spread valve supplies pressure fluid to 


the 8 inch horizontal cylinder which opens the sides of 
the conductor bar loop; the twist valve supplies fluid 
to four 2 inch cylinders (two on each side of the ma- 
chine) which, when their pistons extend, turn or twist 
the loop ends; the bump valve supplies pressure fluid 
to two vertically mounted 4 inch cylinders on the 
wings of the machine. The cylinder pistons rise aguinst 
the loop, “bumping” or bending the loop. The fourth 
push button switch deenergizes the spread, twist and 
bump valves, returning all cylinders to their starting 
positions. 

A separate switch then energizes the rail setting J 
valve. This is a spring centered, double solenoid 4-way 
valve. When energized it operates the fluid motor which 
puts the set in the side rail of the bar. This imparts the 
final angle to the long sides of the bar, assuring final 
fitting of the bar into the mating slots in the generator 
stators. 

Before starting, the operating limits of the machine 
are set. The spread setting is adjusted by handwheel 
and screw at the rear of the machine (this controls 
the amount of spread of the bar); the side wings are 
set for the loop length of the bar to be processed; the 
twisting setting is made for angle between the sides; 
and the rail setting is made for amount of elevation 
and lowering of main frame (for set in bar sides). 

The machine was designed around the flexibility 
which the hydraulic circuit supplied. Easy to operate 
and well within the scope of routine maintenance skills, 
the hydraulically operated spreading and forming ma- 
chine can anticipate a long operating life. 
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THE HYDRAULIC package power unit has « double 
end motor driving two variable volume vane pumps. One 
pump supplies the twist (H) and bump (G) valves; the 
other the spread (K) and rail (fluid motor) (J) valves. 


VALVE ASSEMBLY at rear of machine, showing row of 
double solenoid operated, 4-way valves, left to right, rail 
motor, spread, bump and twist. All except bump valve 
are provided with wheel type throttle valves. The ele- 
vated cireular reservoir and electrical panel are shown 
at right. A color code for each operating branch of the 
cireuit helps simplify and speed maintenance and 
service. 





Here is an analysis of the operation and 
selection of the hydraulic and electrical 
circuits on a standard machine tool. 
Comparison is drawn between earlier 
use of pilot operated circuits and new 
electrically controlled circuits. 


HYDRAULIC AND ELECTRIC CIRCUITRY 


for Machine Tools 


@ By H. W. Brown and J. H. Smith 


Desicnens of electrical and hydraulic circuits 
for all types of machine wols are confronted with 
similar problems involving speeds, forces, accuracy, 
timing, safety and layout. The ultimate goal of a ma- 
chine designer is to create a reliable competitively 
priced machine tool which will do the desired job dur- 
ing a safe, fast cycle, Therefore, before any circuitry 
is selected, the requirements of the job must be knowr.. 
Knowing what work must be done in # given time, the 
designer is then able to select the machine functions 
which are to be powered hydraulically. 

In recent years, hydraulic circuits on machine tools 
have gone through several changes which were mainly 


n. w. shown, Research and Development Engineer, 3. un. 
smirn, Machine Designer, The National Acme Company, 
Cleveland, Ohio 


brought about by the availability of new types of hy- 
draulic valves, pumps, and other circuit components. 
Also new techniques in circuit layout have resulted in 
need for redesigning of many existing machines. 

Typical of control system redesign on a machine tool 
is the new circuitry on the chucking machines built by 
The National Acme Company. Figure 2 is a photograph 
of the older hydraulic layout which used pilot cam and 
manual operated valves. Hydraulics was used to per- 
form only two functions—holding the work and start- 
stop control of the spindle. Figure 1 shows the new 
circuit which uses panzl moanted electrically actuated 
valves. Piping has been simplified and the use of a 
valve manifold gives greater reliability to the system. 
The use of an electrically controlled hydraulic system 
permits faster cycling, reliable repeatability and great- 
er flexibility. More hydraulically powered functions 
have been added. Along with holding the work and 
starting and stopping the spindle, tool feed is engaged 
and disengaged, and power reverse is provided. 
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Here is how the system functions: 


A. Depressing hydraulic motor start button (PBS-3) starts 
the hydraulic pump motor. When the desired chucking 
pressure is reached, the N.O. contacts in the pressure 
switch close, preparing a circuit for starting the main 
motor 


. Depressing the main motor start button (PBS-1 or PBS-2) 
starts the main motor. 


Operator now actuates the manual control lever (CH-1) 
to the “unchuck” position and loads the piece. Moving 
this manual lever closes the N.O. contacts of relay (CR- 
4) and, in turn, energizes the solenoid in valve (7) 
allowing pressure to “port B”. Through main distributor 
(10) this pressure is directed to cylinder (11) and chuck 
opens. 

Operator then actuates manual control lever (CH-1) to 
the “chuck” position and chuck closes. Movement of this 
lever de-energizes relay (CR-4) and the solenoid in valve 
(7) drops out. This solenoid-operated, 4-way valve is 
spring off-set; consequently, the pressure is directed to 
“port A” and cylinder (11) is again actuated, closing the 
chuck 


If this chucker is arranged for double indexing, as is the 
case with the 8 spindle chucker, a second chuck-opening 
lever (CH-2) will be actuated and operations C and D 
would be repeated. 


Operator now actuates the spindle start and stop lever 
(SS) to the “start” position, and the stopped spindle (or 
both, if it is a double index machine), will start. When 
this lever is in the “start” position, it energizes a relay 
whose N.O. contacts are held closed by the holding coil 
of relay (CR-1). In turn, the solenoid in valve (9) is 
energized, opening pressure to “port B” which directs 
pressure to cylinder (13), causing the spindle to drive. 


Operator depresses the “reset’’ button, preparing an elec- 
trical circuit for engaging the feed. 


. To engage the feed, the operator depresses the “feed on” 
button (PBS-4 or PBS-5). This energizes the holding 
coil of relay (CR-5), and the closing of the N.O. contacts 
energizes the solenoid in valve (15), opening pressure to 
“port B’. Cylinder (18) is actuated and the feed clutch 
is engaged. Pressure from “port B” of valve (15) is also 
directed to cylinder (19), which, when actuated, will 
knock off” the manual feed hand crank, thus preventing 
the operator from being struck by a rotating hand!e. 

At the completion of the machining cycle, the machine 
will now index bringing into position the spindles for 
unloading and loading. Indexing of the machine actuates 
limit switch (LS-2) and the spindles which are in the 
loading position will automatically stop. Stopping of the 
loading spindles also actuates limit switch (LS-1) and 
prepares a circuit for chucking. Actuation of limit switch 
(LS-2) opens a circuit and the holding coil of relay 
(CR-1) drops out, de-energizing the solenoid in valve 
(9). Valve (9) is another solenoid-operated, spring- 
offset, 4-way valve and opens the pressure to “port A” 
allowing pressure to cylinder (13), stopping the spindle. 


An additional feature incorporated in the present 
machines is automatic feed “knock-out” just prior to 
the return of the toolslide. This is accomplished by the 
actuation of limit switch (LS-4) which will drop out 
the holding coil of relay (CR-5) and de-energize the 
solenoid in valve (15). This valve is spring off-set arid 
will permit pressure to “port A” then on to cylinder 
(18), disengaging the feed clutch. Coupled within this 
same circuit, we utilize a reset button, (PBS-6) be- 
cause normally the operator will have ample time to 
unload and load a part, and there is no need for auto- 
matically disengaging the feed clutch. To this end, the 
depressing of the “reset” button prepares a circuit 
that by-passes limit switch (LS-4) by means of the 
N.O. contacts of relay (CR-6). This then permits the 
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FIG. 1. NEW SYSTEM provides easier maintenance and 
greater rigidity by panel mounting the control valves. 
Control is now by electrical actuation. Use of a double 
pump increases efficiency of the system. 


FIG. 2. OLD HYDRAULIC SYSTEM used pilot, cam and 
manually operated valves. Valves were not panel mount- 
ed. And only a single vane pump was used, 





HYDRAULIC and ELECTRIC CIRCUITRY 








Fic. 3. HYDRAULIC CONTROL cireuit for as cight 
spindle double indexing chucking machine. Hydraulic 
power is applied to hold the work, to start and stop the 
spindle, engage and disengage the feed and provide 


power reverse. 
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APPLIED HYDRAULICS 





FIG. 4. ELECTRICAL CONTROL 
cireuit for the eight spindle chuck- 
ing machine. Safety interlocks pre- 
vent improper sequencing of opera- 
tions. 











machine to operate continuously. 
Another feature is the ability to 
reverse the main drum shaft, which 
permits the toolslide to be with- 
drawn during the machining cycle. 
Depressing the “reverse” button, 
when the feed is disengaged, ener- 
gizes the holding coil in relay (CR- 
2) and the N.O. contacts energize 
the solenoid in valve (14). Pres- 
sure is then directed to “port B” al- 
lowing cylinder (17) and cylinder 
(19) to be actuated. The actuation 
of cylinder (17) engages the re- my ; 
verse clutch and the actuation of to “uo 5S 
cylinder (19) will “knock off” the — 
manual feed hand crank. Incorpor- ‘ : 
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ated in this circuit, we have two =. ian a 
Vv 


limit switches (LS-5 and LS-6). 

Limit switch (LS-5) is cam actu- a A) 
ated and timed, so that reversing pests START 

can only take place during the ma- pes! smaar 
chining cycle, while limit switch ' ae pe 
(LS-6) is added to insure that the ’ is i 
feed is not or will not be engaged. alo, ro LO+ “ lo+ 


If the functions of these limit uO O+-g4 FgtO Ow 


switches are not met, reversing the 














machine is impossible. 





COMPLEX PILOT OPERATION 


In the earlier hydraulic circuits, 
even though we had only two func- 
tions to meet, the circuit was rather 
complex. From a vane type, con- 
stant delivery, single pump, we di- 
rected the output to a sequence valve 
permitting the free travel of the oil 
to a pressure reducing valve. The 














reduced, or chucking, pressure was 
then directed through another se- 
quence valve, through a check y alve, . 963-5 PaS-5 
into our main hydraulic distributor FEED 
directing the oil finally into the 





holding cylinder to maintain a con- 
stant chucking pressure. When the 











desired chucking pressure was 
reached, the sequence valve, prior 
to the check valve, permitted oil 
to flow to a pilot-operated, 4-way 
valve. The oil, upon reaching this 
valve, passed through “port A” or 
“port B” to the chucking and un- 
chucking cylinder. Pilot operation 
of this valve was both internal and 
external. The external portion was 
operated by a 4-way, pilot valve. 
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AIR POWERED LUBE SYSTEM 


protects conveyor lines 


@ By Cari S. Abbott 


Tovay. overhead conveyors play an ever in- 
creasing part in creating greater output at less cost. 
These moving chains are often continuously in opera- 
tion. Good methods for properly lubricating the bear- 
ing of these rotating wheels are an absolute necessity. 
In large plants, such as the Ford Cleveland Engine 


cant s. ansotr J. N. Fauver Co., Inc., Detroit, Michigan. 


FIG. 1. RIGIDLY MOUNTED 
on the conveyor track, this 
lubricator will automatically 
supply oil to each wheel bear- 
ing as the wheel passes. 


Plant, where there are miles of conveyors and hun- 
dreds of rolling wheels, automatic lubricating devices 
have proved invaluable. 

With a compressed air supply available in every 
plant, the use of an air operated lubricating system, 
Figure | offers convenience and a design which takes 
up very little room, uses only small volumes of air, 
and requires only occasional care to provide unin- 
terrupted hours of automatic lubrication. 

The simple air circuit, Figure 3, controls the opera- 
tion of the lubricator. The lubricator is a self-con- 
tained unit which is mounted on the conveyor trolley 
rail and actuated by the moving conveyor. 

As a trolley wheel approaches the lubricator, the 
hub engages the nozzle of the pumping unit which 
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Power Packed “Commercial” Hydraulic Pump 
Keeps Snow Fighters Moving 


THIS HEAVY DUTY service “Commercial” double 
hydraulic pump will develop fluid power to flex the 
muscles of the fluid motors which operate the brush 
equipment mounted on this tractor. The entire mounting 
is as clean as the cleared road which is left. 


Two separate pumps, assembled into a single unit, are 
driven by one through shaft to which the primary 
driving power is applied. Safe operating pressures up 
to 1500 p.s.i. can be developed with one pump having 
ample capacity to raise and lower the cylinders, while 
the other pump maintains uninterrupted rotation of the 
fluid motor which turns the brush. 


Here again is an application of fluid power controls 
giving a simplified, lower cost installation when com- 
pared to any other method of power transmission. You 
will find that there are “Commercial” oil hydraulic 
pumps, motors, valves, and cylinders giving dependable 
service and working near you. 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 
YOUNGSTOWN I, OHIO . CHICAGO, ILLINOIS . SALT LAKE CITY, UTAH 
“COMMERCIAL 


try era PUMPS + MOTORS .« CYLINDERS + VALVES 


men ACCEPT ON 
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AIR POWERED LUBE SYSTEM 





is then automatically brought into contact with the 
grease fitting. The trolley wheel carries the nozzle 
with it and when the nozzle is pointing straight at the 
trolley, an adjustable measured amount of lubricant 
is discharged under pressure into the wheel bearings. 
Point of lubricant discharge is controlled by a heart 
shaped cam pressing against the follower on the spool 
of the 3-way valve which admits air pressure to the 
pumping unit. The nozzle is carried slightly beyond 
the center discharge position and then released from 
the trolley to return to the pick-up position. At the 
time the lubricant is discharged, the nozzle is tightly 
sealed against the grease fitting, thus preventing any 
leakage. 

The air control panel on the unit includes a filter, 
a lubricator and two pressure regulators. One regu- 
lator adjusts air pressure which acts on top of the oil 
reservoir. The follower in the reservoir is subjected 
to just enough air pressure to give a constant, steady 
supply of lubricant to the pumping unit. This pressure 
adjustment is varied in accordance with the viscosity 
of lubricant used, 

A complete range of lubricants from light oils to 
heavy fiber greases can be pumped by the single 2:t- 
ing booster air cylinder, Figure 4. Air pressure acts 
on the ° inch diameter piston head. The piston rod 
end forces lubricant, fed from the reservoir to the 
lubricating nozzle. Quantity of lubricant discharged 
into each wheel bearing is easily varied by adjustment 
of screws which limit the air piston stroke. A range 
of 0 to .1 cubic inch of fluid is possible with this air 
cylinder. 

Use of this air operated lubricator has reduced 
maintenance because each wheel bearing is assured 
of lubricant. It has also been found that power con- 
sumption on the conveyor line is reduced because the 
properly lubricated bearings do not create any drag 
on the drive. 





























FIG. 2. THIS VIEW SHOWS the heart shaped plate 
eam which trips the 3-way air control valve, and the air 
operated cylinder which pumps the lubricant. 

Photos court. sy Ford Motor Company 


40psi max. 
to grease reservoir 


Ses 








FIG. 3. AIR CIRCUIT for the lubricator includes a 
special 3-way valve and a special pump cylinder. 


FIG, 4. AIR BOOSTER 
cylinder pumps the lub- 
ricant into the nozzle. 
The cylinder is spring 
returned when pressure 
is exhausted from the 
head end. 
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TRANSMISS 


Cylmedlie 


All steel construction—no tie rods, no castings. 
Hard chromed and ground piston rod to resist 
abrasion and prolong seal life. 

Five standard mountings. 

Ample rod guide. 

Rod wiper seals fitted as standard. 

Cushioning at either end or both ends of stroke, 
Stroke length to suit your application. 
Standard range 2" to 6” bore, double acting. 
For working pressures up to 1,500 p.s.i. 
Double ended rods available for all standard 
cylinders. 

Special mountings, larger bores and cylinders for hi 
pressures by arrangement. 
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LOW PRESSURE BLEEDING 


of aircraft brake systems 


What's the best way to bleed trapped air from a hydraulic circuit? 


Should air be driven out under high pressure or is the use of low pressure more effective? 


@ By Robert Spurr 


Wine air in any hydraulic system can cause 
trouble, air in an aircraft brake system can cause 
disaster. Considerable effort has been made to mini- 
mize trapping of air and to develop a means of simply 
and completely bleeding the system when air is pres- 
ent. Work carried on at Canadair, Ltd., indicates that 
low pressure bleeding is effective. Their low pressure 
bleeding technique can be applied, with equal effective- 
ness, to hydraulic systems on equipment other than 
aircraft. 





aopert spunn, Functioneer, Functional Procedures Section 
Engineering Department, Canadair Ltd., Montreal, Canada. 


Study of the compressibility characteristics of air 
shows that low pressure bleeding of hydraulic systems 
is often more effective than high pressure bleeding. A 
bubble of air existing in a hydraulic system, such as 
may be trapped in the blind end of a cross-drilled 
passage, can become greatly reduced in size if pres- 
sure is applied. It may thus be too small and too remote 
from the flow stream, to be drawn off with the flow. 
If pressure is reduced, this same bubble can expand 
until it presents a greater volume of air to the flow 
stream, and will permit itself to be bled out more easily. 
Perhaps “led” out would be a better term to describe 
this point. 


EFFECT OF HIGH PRESSURE 
Ve x P, 
Applying the formula V, = --———, assuming 
P, 
isothermal expansion, we find that if a body of air is 
confined in an overshot drilled bore, 4% inch diameter 
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GIVE YOU EVERY ADVANTAGE 


Benowxpaciric offers the most complete line 
of proven Hydraulic Cylindrical Accumulators for both 
3000 and 1500 PSI systems. 

In use for the past 4 years, these Accumulators 


COMPLETE have set an unusually efficient service record. 


Standard models for 3000 PSi with mounting rings 
and extended ports meet the Military Standard draw- 
ing MS 28700. Minimum weight models for both 1500 

- and 3000 PSI are equivalent in performance to the MIL 
FAST Pam. type. Both models incorporate the exclusive Bendix 
DELIVERY ; a shear-ring end design. 

: es All 7 Military Standard, plus numerous light weight 
models are in production and are available on fast 
delivery schedules. Wire us your requirements or write 
for Catalog 115 B. 


Bendix-Pacific Self-Displacing Accumulators 
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LOW PRESSURE BLEEDING 





by 42 inch depth, by a hydraulic pressure of 500 psi, 
this same body of air will expand and will occupy no 
less than 16 inches of % inch line if the pressure is 
reduced to 15 psi. A few spots like this would make a 
spongy system. 

We can plainly see then, that when bleeding is per- 
formed at low pressure, a much greater amount of any 
air present in a system can be acted on by the flow 
stream and gently led away. 

Yet, operators generally adopt the assumption that 
the more pressure they put on, the more air will be 
driven out. We have often heard the remark, “Oh 
yes, it’s bled all right. | gave it 5000 pounds! Must 
be bled!” Still the system doesn’t work very well. 
Then somebody comes along (a functioneer?), puts a 
couple of pounds pressure some place, opens a bleed 
valve, and out plops a big blob of air! 

How much air, initially pressure-free, could be 
rammed into that % by % inch overshot hole at 
5000 psi? 


EFFECT OF BLIND CAVITIES 


When a hydraulic system is encountered which seems 
to defy the attainment of adequate bleeding by con- 
ventional high pressure methods, a low pressure method 
should be considered and may supply the answer. Any 
system may contain blind cavities, such as the over- 
shot hole. These cavities may not be arranged to fa- 
vorably induce a circulation within themselves. When 
fluid can circulate through the cavities, this motion 
will usually induce a rotation of any fluid or air that 
is in the cavity, and will encourage it to leave the 
cavity and enter the main stream to be taken out 
through the bleed port. However, the ability of a blind 
area to permit rotation, circulation, or plain agitation, 
of whatever it contains, fluid or air, is determined by 
it’s relationship to the position and condition of the 
main flow. Since usually the relative position cannot 
be changed, only the condition of the main flow can 
be altered. 

It is quite possible that a volume of air may be 
closed off in an overshot cavity by a static slug of 
fluid. The natural dynamic desire of the air to return 
to a free state may be damped by high pressure to 
such a degree that no movement occurs, and the super- 
imposed slug of fluid may also resist rotation, when 
high pressure is present. These conditions make it im- 
possible for the air to move out with the main flow 
stream. 


EFFECT OF LOW PRESSURE 


Now suppose that in spite of what we have gone 
through, and in spite of all attempts we have made, 
our friend the overshot drilled hole, measuring again 
4 inch diameter by 4% inch long, persists in holding 
air. Suppose then that again the least amount of pres- 
sure we can apply in 15 psi. We have bled at this pres- 
sure, yet air remains in the hole, What will be the vol- 
ume of the air at 500 psi? Again assuming isothermal 
compression for purposes of illustration, and applying 


P, x V: 
—_——., we find the volume of 


P, 


the formula V,; = 


‘the air will become .000735 cubic inches, less than 44 


inch diameter if spherical, at what we might assume to 
be operating pressure. The amount of elasticity intro- 
duced into a hydraulic system by such an amount of 
air might not be noticeable, likewise in some systems 
where the compression of the air must be compensated 
for in terms of piston, or other travel, it might still 
not be noticed. The low pressure bleed method is again 
favorable. 


AN AIRCRAFT BRAKING SYSTEM 


The theories and reasoning pursued in this article 
were applied to the bleeding of an aircraft braking 
system at Canadair, in which solid operation and 
elimination of travel loss were very important. This 
braking system had defied the attainment of adequate 
bleeding by high pressure methods. 

It will be seen in the accompanying illustration that 
this aircraft uses a boost braking system, main system 
pressure acting in the master cylinder to augment 
pilot effort, pilot effort is also limited by the boost 
selector to prevent excessive pressure at the wheel 
brake, or brakes. One train of brake units only is 





Author’s note: Since the term “functioneer” ap- 
pears in this article, it may be well to describe him. He 
is an engineer who is not deskbound like most of his 
brothers. He usually has more practical experience and 
more practical ability, superimposed on theoretical 
knowledge, than a deskbound engineer. Because of his 
knowledge of both sides of the picture, he is able to 
interpret the often lofty perpetrations of the man at 
the desk, in terms understandable to shop personnel. 
The keynote of his “function” is the way he lets him- 
self be “got at” by anybody who wants to. You don’t 
need a stepladder to get at his stuff, he keeps it on the 
bottom shelf, (The fact that the writer is a functioneer 
has nothing to do with these statements.) 





shown, this is of course duplicated for each main 
wheel. 

When the pilot’s pedal (1) is pressed, the distance 
between points A and B increases, the master cylinder 
is pulled up, since the piston rod end is rooted to the 
structure, the piston (2) extends, the replenish valve 
(3) closes, and fluid below the piston is sent into the 
wheel brake unit and the brake is applied. This is the 
basic operation, a..d constitutes an emergency usage 
feature, in case boost pressure is not available. 
The braking force is obtained by squeezing multiple 
dises, through the extension of an annular piston, 
backed by an annular “Vee” ring, working in an annu- 
lar groove in the brake housing. This groove alone 
can present considerable bleeding difficulty. 

When the pedal is pressed and the master cylinder 
is pulled in normal use, main system pressure at 3000 
psi is usually available, the cylinder tends to straighten, 
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Air regulator 
10 PSI (12) 


ONO 


COMPONENTS IN AN AIRCRAFT brake system have many passages and 
drilled holes where air can be trapped. Complete bleeding is accomplished 
by circulating oil under low pressure. Low pressure is applied by air acting 
above the oil in the reservoir. 


and the leaf spring (4) presses the boost selector 
valve (5) down and admits system pressure, which 
bears on the upper side of the piston (2) thus assist- 
ing the pilot. The leaf spring has a preset value which 
permits rising pressure to return the selector valve 
toward the off position and so bypass pressure to re- 
turn, thereby limiting brake pressure safely. Usually 
this pressure is regulated around 500 psi maximum. 
Note the overshot hole under the dome of the selector 
valve, it is exaggerated in the sketch but does exist to 
some extent in the part. The replenish valve is always 
open when the cylinder is relaxed, to replace lost 
fluid and to maintain prime in the brake system. It 
closes when the cylinder is pulled and the piston ex- 
tends. 

The park valve (6) is a device to store hydraulic 
pressure against spring load, to maintain brakes on 
when required. To park the brake, pressure is ap- 
plied by pedal operation, then the park lever is moved 
to traverse the poppet valve (7) to the opposite seat, 
pressure is thus admitted to the storage chamber (8) 
and pressure is held in the brake when the pedal is 
released. 

This park valve is a box of tricks when it comes 
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to bleeding, it has many inaccessible and remote cavi- 
ties, and although again these are exaggerated in the 
sketch, they also do exist to some extent in the part. 
The intricacies of this valve make it easily able to trap 
large volumes of air when they are compressed into 
the cavities by the application of high pressure. It has 
responded well to the more gentle low pressure bleed- 
ing method. The trick here is to place the park handle 
half way, so that the poppet valve is off both seats, 
and to course fluid through at low pressure, it usually 
yields to complete bleeding this way. 

The annular ring (9) in the wheel unit presents 
some difficulty as it is, in effect, a closed length about 
three feet long being bled in the middle. It certainly 
bleeds easier at low pressnre. 


BLEEDING THE AIRCRAFT BRAKING SYSTEM 


The brake system discussed here lends itself very well 
to low pressure bleeding. It may not be so easily at- 
tainable in other systems. If we now take a closer look 
at the illustration, we will see that the brake is shown 
with the mechanism relaxed, and we can follow a 
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CO-AXIAL 
AIR/HYDRAULIC 
CYLINDERS 


. 


Give you smoothness and precise 
control of hydraulic power from 
your shop air supply — no hydraulic 
pumps, valves or piping 

! 

” 


Complete automation unit... auto- 
matic models available with built-in 
controls (remotely operable if de- 
sired) of speed, direction, adjustable 
fast traverse either direction, auto- 
matic recycling. Standard models 
can be remotely controlled with con- 
ventional valving and piping. 

| 

* 


Compact, self-cooling co-axial de- 
sign... air cylinder surrounds oil 
cylinder, avoids long, bulky in-line 
design. Expanding exhaust air cools 
the oil. 

| 


Wide application range; uses stand- 
ard MODERNAIR cylinder mount- 
ings; develops thrust of 3.14 x airline 
pressure, or 2.7 in pull. Any stroke 
to 72”. Ideal for tool or work piece 
feeds, and other automatic motions 
requiring precise speed control. 





Modernize your tools now with low cost 
MODERNAIR Co-Axial Hydraulic cylinders 
and pneumatic control valves. Cylinders, 
valves and ports stocked in principal U. S. 
and Canadien cities. Call your authorized 
decler, or write us now for helpful engi- 
neering dato, specifications and prices. 
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Reports of SAE Aircraft 
Committee Meetings 


L. J. Henderson, chairman, 
presided over the semi-annual meet- 
ing of SAE Committee A-3, Aircraft 
Fittings and Flexible Hose Assem- 
blies, held at the Hollywood Roose- 
velt Hotel, Hollywood, Calif., on 
Monday, October 11. Approximate- 
ly 70 representatives of the aircraft, 
supply industries and the Services 
were in attendance. 


The most important item oa the agenda 
was the specification MIL-H-5512, which 
was discussed in three parts as follows: 


Specification MIL-H-5512 Hose 
Only: The B. F. Goodrich member dis- 
cussed the proposed spec covering MIL. 
H-5512 hose only, pointing out the re- 
quirements which differed from the pre- 
vious spec. Agreement was reached on 
five changes, the most important of which 
was the number of impulse cycles to be 
added. The discussion developed that 
present impulse test machines varied con- 
siderably and it was agreed that the ma- 
chine at WADC should probably be used 
as a referee machine and an effort made 
to correlate equipment. The B. F. Good- 
rich and U. S. Rubber members were 
asked to send 20 hose assemblies each of 
-10 size to WADC for checking and to 
run the same tests on their own machines 
to determine their performance in refer- 
ence to the referee machine. 


Specification—Hose Assemblies Us- 
ing MIL-H-5512 Hose: The Anchor 
Coupling member reviewed the proposed 
draft spec covering Hose Assemblies, 
Aircraft Hydraulic and Pneumatic, High 
Pressure, 3000 psi. Three changes were 
agreed upon and will be incorporated in 
the proposed spec which will be submit- 
ted to SAE for transmittal to ASG. 


S>ecification—Hose Ends Used 
with MIL-H-5512 Hose: The Anchor 
Coupiing member also reviewed the pro- 
posed spec for Fitting Ends, Hydraulic 
and Pneumatic High Pressure Hose. The 
subcommittee agreed on five changes 
which will be made in the proposed spec. 


High Pressure Hose—Spiral Wrap: 
The Aeroquip representative reported that 
further work is being done on spiral wrap 
type hose. Preliminary tests indicate that 
much improved impulse life can be ex- 
pected from this type hose. Tests indicate 








that the -12 size is capable of running 
160,000 impulse cycles. However, the 
present hose is suitable for -55 instead of 
65 F and cannot be immersed in oil 
before impulse cycling. The Anchor Cou- 
pling member reported similar results. No 
coupling difficulties were experienced with 
the swaged type fittings. The chairman 
asked for further performance data to 
be reported at the next meeting. 


Hose—Flame Tests: The Weather- 
head member briefly reviewed efforts 
made to develop a consistent flame test 
for hose assemblies using both MIL-H- 
5511 and MIL-H-5512 hose. Efforts of 
the Flame Test Subcommittee to date 
have narrowed the equipment and proce- 
dure to the point where they believe they 
have a reasonable chance to obtain ade- 
quate data. The chairman asked for a 
report at the next meeting. 

AND10050: A WADC representative 
stated that the Aircraft Equipment Test- 
ing Co. is conducting tests on all metal 
bosses in sizes -5, -8, and -12 and that 
performance information will be available 
within two months. A combined impulse 
and vibration test is being made and 
200,000 impulse cycles has been set up 
as the goal for seals of this type. 

Tube Fittings—MS: A WADC rep- 
resentative stated that the Air Force is 
planning to use MS flareless fittings on 
hydraulic and pneumatic systems in all 
future aircraft. The AN flare type fitting 
will be phased out. The Republic Avia- 
tion member asked for a QPL on MS 
flareless fittings or suitable requirements 
to insure adequate quality control. 

The chairman stated that the next meet- 
ing of the Committee would be held in 
Montreal, Canada, April 25, 1955. 


= SAE A-6C Sub-Commit- 
tee, Hydraulic Pumps, Motors and 
Air Compressors, held their regular 
fall meeting on Tuesday, October 12 
at the Hollywood Roosevelt Hotel, 
Hollywood, Calif. Chairman Harry 
Cornish presided over a group of 
nearly 80 representatives of air- 
frame, airline, engine, suppliers and 
the Services. 
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: J \recision made 
y é BOOSTER flight 
tontrols and ACTUATORS 


Veale is no longer controlled in flight by manpower alone. 
Hydraulic power is now widely employed to provide control surface 


power made necessary by larger surfaces and higher speeds. 


This substitution of manpower with hydraulic power has made 
the production of high precision hydraulic components vital. Loud 
is now producing this equipment with diametral tolerances of .000025 
inches and controlled clearances of .00005 inches on a quantity pro- 
duction and quality controlled basis. Linear tolerances in valving of 
.00005 inches insure controls of instantaneous and identical response. 


Loud’s complete facilities from raw material to finished product, 
a machine for every job, plus years of experience has made it pos- 
sible to produce these precision assemblies for the aircraft industry 
at mass production prices. 


“PRODUCING TODAY... TOMORROW'S AIRCRAFT REQUIREMENTS"’ 
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H.W. LOUD MACHINE WORKS, INC. 
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This Series C seco heavy duty pump has been aptly 
termed the “Brute” of all hydraulic pumps. The Brute is the 
rugged, revolutionary answer to high horsepower, high pres- 
sure demands. It opens new horizons in the use of oil hydraulic 
power. 4 

Pressure is developed within hollow pistons —a patented 
feature of seco pumps—making possible extremely high 
pressures without loss of mechanical efficiency. Each piston 
assembly is completely surrounded by high pressure lubrica- 
tion and literaily floats in a hydrostatic film of oil during its 
power stroke. Fluid timed ball check valves insure quiet and 
efficient operation at all pressures. 

The Brute is at present made in two models, with the 
following characteristics: 


move 
MAX. PRESSURE-SPOT RATING—PSI 
MAX, PRESSURE-CONT, RATING—PSI 
DELIVERY AT MAK. PRESS. G.P.M. 
"SPEED RPM, 
WP. INPUT AT MAK, PRESSURE 15 3% 




















it yew ore interested in high horsepower, high pressure hydraulic power, 
please send for complete information on seco Series C Pumps. 


Simplex Engineering Co., Zanesville, Ohio 


SIMPLEX ENGINEERING CO. 
Zenesviiie, Obie 


Please send me complete information on seco Series C pumps. 
Title - 


Nome 


Company 


Address = — 


Fill in Ne. 84 on Reader Service Card 


¢ 


be | 
i 
I 
I 
! 
| 
I 
I 
! 
I 
I 
! 
4 





SAE Reperts 





Continued 


Pumps Hydraulic, Power Driven, 
Variable Delivery, MIL-P-7740B: The 
recommendations of the subcommittee 
were reported in the hands of BuAer for 
study. It is expected that these revisions 
will be incorporated in the proposed “B” 
revision of the spec. The variable deliv- 
ery, high speed recommendations were 
reported sent by AIA to ASG. 


Guided Missile Hydraulic Require- 
ments: The North American represen- 
tative reported on the results of SAE Sur- 
vey A-6C-1, Missile and Pilotless Airplane 
Hydraulic Pumps. The report was very 
complete and discussed numerous differ- 
ences between piloted and pilotless air- 
craft hydraulic pumps, performance and 
environmental requirements. The sub- 
committee agreed that it was premature 
to attempt a formal spec at present. Mem- 
bers agreed that it could be desirable, 
however, to define and attempt to stand- 
ardize certain parameters expected to be 
of importance. A panel of six, with the 
North American member as chairman was 
decided upon to prepare an SAE aero- 
nautical recommended practice for use 
of pump manufacturers. 


High Temperature Hydraulic Pump 
Specification: The Sundstrand mem- 
ber reported that the results of a survey 
were not available. The chair asked that 
the work continue and a report be made 
at the next meeting. 


AND20000 Series Standard Drives: 
The Pratt & Whitney Aircraft member 
reported that SAE Committee AE-1, Joint 
Aircraft Engine and Accessory Installa- 
tions, had accepted this subcommittee’s 
recommendations of April 1954—that the 
maximum accessory drive pad speed for 
high speed hydraulic pumps should be 
8000 rpm at maximum engine speed and 
that this would be the absolute maximum 
drive pad speed except for negligible en- 
gine maximum speed tolerances. 

5000 psi Varible Delivery Hydrau- 
lic Pump Specification: The Denison 
Engineering’ member stated that com- 
ments on the survey circulated to industry 
had not been received for reporting. Dis- 
cussion indicated that considerable de- 
tail study must be done on the present 
version of the spec. The chairman set up 
a panel of seven members with the Deni- 
son member as chairman to take care of 
the large volume of detail work involved. 
The panel is to prepare a rough draft 
spec before the next meeting. 


Air Compressor Specifications, 
MIL-C-6388A, 8215, 8216 and 65- 
91A: The Cornelius Co. member reported 
that the Services are currently preparing 
six specs on air compressors; three are 
general specs covering engine, electric 
motor and hydraulically driven compres- 
sors and three are detail model specs for 
use with the general specs. The subcom- 
mittee will withhold further work pending 
receipt of the draft copies. 


Hydraulic Pump Specification, Gen- 
eral Consideration: The Hamilton 
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TURES MADE TO ORDER! 


Harrison cools the hydraulics! Huge hydraulic presses demand 
a dependable, high-efficiency oil cooler. That's why so 

many manufacturers choose Harrison. Temperature of 
Harrison-cooled hydraulic equipment is always under control 
... thanks to these space-saving, money-saving oil coolers. 
For every Harrison heat exchanger has the engi cering 
experience and skill of forty-four years behind it. What's 
more, you'll find that Harrison has the most modern and 
extensive research facilities in the business. If you have a 

hot or cold problem . . . look to Harrison for the answer, 


RISONY rs, 


LOCKPORT, N.Y. 
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SAE Reports 





Standard representative presented a re- 
vised concept for preparation of military 
pump spec as described in a paper “A 
New Approach to the Problem of Writ- 
ing MIL Specifications for Power Driven, 
Variable Hydraulic Pumps”. The report 
evoked considerable discussion. The basic 
idea is to establish a single general speci- 
fication for a basic class of pump and 
shorter detail specs for items peculiar to 
specific pumps. This won endorsement 
and the work is to be continued by a 


Continued 


panel of six with the Hamilton Standard 
representative as chairman. 


5000 psi Pamp Test Stand Circuits: 
The Denison member continued the dis- 
cussion from last meeting on the difficul- 
ties encountered with test circuits for 
5000 psi hydraulic systems. Trouble was 
reported with strength of all components. 
Considerable leakage was traced to fret- 
ting at the flare of the tubing. When 
heavier wall thickness in smaller size 








Superior Announces New SAE Hydraulic 
Low-Carbon Steel Tubing 


Practically Eliminates Tubing Failure 
in Critical Hydraulic Systems 


Newest product to brighten the eyes of 
hydraulic engineers and designers is a 
low-carbon steel tubing that practically 
eliminates tube failure in hydraulic 
systems. 


JIC specifications were a long step in 
this direction. Superior’s SAE hydraulic 
tubing goes even further. 100% hydro- 
static testing is at pressures which raise 
the fibre stress to 15,000 psi—in many 
sizes well above the 1,000 psi minimum 
required by these specifications. This 
contributes to greater safety at higher 
work and surge pressures. Also, we aim 
for a carbon content of .12% maximum, 
for ease of bending and flaring. ‘Tube 
billets are made under special melting 
practice to insure a NON-AGING type 
of tubing with low yield strength and 
high elongation. 


If you use hydraulic tubing—and if 
you want exact analysis, outstanding 
fabricating ease, and minutely accurate 
dimensions—specify Superior. Send for 
Catalog Section 30 and name of your 
nearest Superior distributor. Superior 
Tube Company, 2030 Germantown 
Ave., Norristown, Pa. 


COMPARISON OF SPECIFICATIONS 
Seamless Low-Carbon Stee! Tubing 


60,000 psi 

max. 

25,000/ 
45,000 psi 
40% min. 35% min. 
30% min. 30% min. 
4” section expanded 
over mandrel having 


a 60° angle until in- 
side diameter is in- 
creased 30% 


wall and over 
b)Under 4%” 0.D. 

x 035” wall 
Misc. Tests 
Flare 


3” section flattened to 
3 x wall thickness 
Not less than 

1,000 Ibs. pressure 
The corrosion pre- 
ventive oil used shall 
be such that after ex- 
tended storage peri- 
ods it can readily be 
removed with an al- 
kaline cleaning solu- 
tion or Stoddard 
Solvent. 





All Analyses .010" to 54" 0.D. 


figuration as regards stability in response 
of self-regulating pump systems. 

Qualification Tests of Fluids: A 
BuAer representative requested the sub- 
committee to define the class and type 
of equipment that should be used in 
qualification tests of new hydraulic fluids. 


High Temperature Pump Testing: 
Four members reported on tests on high 
temperature pump testing. A Hamilton 
Standard representative reported a high 
speed pump being tested at 350 F on OS- 
45-1 fluid. No major obstacles have been 
encountered to date. The New York Air 
Brake member remarked that, in his opin- 
ion, most pump manufacturers could pro- 
vide units for satisfactory operation at 
350 F, if a solution to the “O” ring 
problem could be found. His estimate is 
that a life of 100 to 200 hours can be 
provided under the worst combination of 
operating conditions at this temperature. 
The Bendix member reported a contract 
for the development of a pump and mo- 
tor to operate at 550 F and 7500 rpm for 
10 hours and another for the development 
of a 10 gpm pump to operate at 550 F for 
500 hours. Both of these developments 
use MLO-8200 fluid. The Denison Engi- 
neering member reported that he was 
working on a pump operating at 325 F 
on MIL-O-7808 with good results so far. 

Electric Motor Flanges for Mount- 
ing Hydraulic Pumps: The Vickers 
member reported on a letter from the 
chairman of Subcommittee A-2M, Mo- 
tors, advising that standards have been 
set up for flanges on standard motors and 
suggesting that hydraulic pump manu- 
facturers attempt to design their pump 
flanges to mate with these flanges. The 
Vickers member pointed out the differ- 
ence between requirements for engine 
pump drive pads and those of the motor 
flanges. The subcommittee directed this 
member to write Subcommittee A-2M, 
agreed that standardization was desirable 
but pointing out the rather large basic 
differences and requirements which might 
prevent such standardization. 

The chairman announced that the next 
meeting would be held in Montreal, Can- 
ada on April 26, 1955. 


Tax SAE A-6 Committee, Air- 
craft Hydraulic and Pneumatic 


Equipment, held their regular fall 





meeting at the Hollywood Roosevelt 


Certain Analyses in light walls up to 244” 0.D. Partial plan of complex hydraulic system, 
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Hotel, Hollywood, Calif., on Wed- 
nesday, Thursday and Friday, Oc- 
tober 13, 14 and 15. A total of 222 
persons, representing the airframe 
and airline industries, suppliers of 
components, systems materials and 
services and the Services were regis- 
tered. Chairman B. R. Teree pre- 
sided over one of the busiest and 
most widely participated in meet- 
ings ever held by this Committee. 








A group of pneumatic items were first 
on the agenda the first morning. 


Valve, Pneumatic Check MIL-V- 
8628 (Aer): The Walter Kidde repre- 
sentative (A. H. Hobelmann, chairman of 
the Pneumatic subcommittee of A-6) ad- 
vised that the comments received on this 
spec had been forwarded to BuAer; 
BuAer promised the issuance of the spec 
within 30 days. 


Pneumatic Systems; Design, Instal- %” and %” LINE SIZES. 


lation and Testis in Aircraft RMiIL-P- pressur 
5518: The Republic Aviation member | mes inlet i ey SHUT OFF VALVES 
reported that the revised draft of this range 
spec had been forwarded to the SAE of- wount, 680 6. Wem (Soleneid Operated) 
fice for service coordination. Objections 80 available in 1500 and 
to certain points in the spec by Chance psi capacities.) 
Vought were discussed, changes agreed FLUID: Specs. MIL-0-5606 or 
upon; the chairman asked the SAE office MIL-F-7083. 
to forward these recommendations to the | ELECTRICAL RANGE: 18-30 VDC, 
Services. 25853 PILOT OPERATED. SOLENOID DUTY: Continuous. 
— age NORMALLY CLOSED. are yo re 
Specification, Pneumatic Compo- | %” and ¥%” LINE SIZES. 
nents MIL-P-8564 (ASG): The Chance | Operating pressure: TEMPERA RANGE: —65°F 
Vought member discussed the results of | 3000 psi. to +-250°F. 
Survey SAE A-4-87-1, presenting a sur - Weight: 1.45 Ib. LIGHTWEIGHT, “COMPACT, CORRO- 
mary of replies and a proposed revision (Also available with manual SION RESISTANT CONSTRUCTION. 
“B”. A total of 16 changes were sug- Override or normally open.) 
gested and commented upon. There was 
considerable discussion on a point raised 
by the Adel member regarding the infor- 
mation to be furnished on equipment 
nameplates. Because of its importance, *26610 PILOT OPERATED. 
the chairman appointed a panel of seven NORMALLY OPEN. 
suppliers with the Adel member as chair- %” and ¥” LINE SIZES. 
man to prepare recommendations and Operating pressure: 
report back at the next meeting. 3000 psi. 


PRODUCED TO RIGID AIRCRAFT STANDARDS 


New Pneumatic Specifications: Bu- 


Aer has prepared a spec on a self-seal- closed.) 25670 PILOT OPERATED. WITH 
ing, quick-disconnect coupling which is : MANUAL OVERRIDE. 4 


now in the hands of interested equipment 

people. BuAer is preparing a draft of a pilot circuit. apn +. LINE SIZES. 
spec on a pressure switch and asked for . 
comments in the next 60 days. Seven air- moo 
frame and supplier companies indicated (Also gqvellebie normal open 
that they would send such comments or without manual ) 
suggestions. The search for a better pneu- 
matic lubricating grease (MIL-L-4343) 


continues. The Walter Kidde representa- Write for new, descrip» ADEL produces a complete line of Aircraft HYDRAULIC 
tive reported that the present grease is tive Brochure containing & PNEUMATIC CONTROL EQUIPMENT, HEATER, ANTI-ICING & 
not suitable for use with silicone “O’ detailed informationon FUEL SYSTEM EQUIPMENT, ENGINE ACCESSORIES AND LINE 
rings and at temperatures in excess of ADEL’s line of Aircraft SUPPORTS. 
300 F. Discussion developed that tem- Equipment and facili- 

perature limits for grease should be ties. Address ADEL 

specifed, that the packing problem in DIVISION, GENERAL 

pneumatic equipment is definitely differ- METALS CORPORATION, 

ent than the same problem in hydraulic 10759 Yan Owen St., 

equipment and that no additional infor- Burbank, Calif. 

mation regarding MIL-L-4343 grease has 
been forthcoming. The chairman turned 
the problem over to the “O” Ring panel, 
of which the Precision Rubber Products 


representative is the chairman, and asked 
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COMPACT DEPENDABLE can Be 
Continued 


for a progress report at the next meeting. 

The chairman of the Pneumatic sub- 
committee announced that BuAer has 
available a report prepared by the Na- 
tional Bureau of Standards, NBS-3683 
“Contributions to the Method of Calcu- 
lation and Measurement of Pressure Drop 
in Pneumatic Components and Systems”. 
The report contains valuable information 
on the design parameters and character- 
istics of pneumatic flow of interest to 
both manufacturers and users of pneu- 
matic equipment. Copies may be obtained 
by writing to The Department of the 
Navy, Bureau of Aeronautics (AE-42), 
Washington 25, D. C. 

The hydraulic items were initiated 
with discussions of high temperature hy- 
draulic systems, divided in two sections 
275 F systems and 400 F systems. 

High Temperature Hydraulic Sys- 
tems—275F: The Pantex representa- 
tive reported that there was no agreement 
7 among airframe manufacturers regarding 
inate surge as load starts down. the three “O” ring compounds recom- 
Load weight controls rate of de- . mended by the Services. The Weston Hy- 
nt, full 2° ad em draulics member suggested that the only 
scent, full speed raising and empty solution. was a MS drawing and a QPL 
fork travel. Write for details. for the packings. BuAer and WADC rep- 
resentatives agreed that a standard pack- 


ing could be used where temperature 
BENTON HARBOR ENGINEERING WORKS, Inc. pooulia and that 2 higher emapenatenes 
where no standard packings or QPL ex- 
ist, the component manufacturer would 
have to select a packing on the basis of 
performance. The WADC representative 


ee , pointed out that no approved compound 
We Have Had Considerable Success for 275 F operation is available and that 


in the Use of Promet type Bearing Mae | | necessary testing and establishing a QPL 
terial in Our Pumps For Gasoline would take at least a year. 


ee Because this problem is a serious one 
Service to all component manufacturers, the 
—says one of America’s largest chairman suggested oe the ie call 

erere ' a special Service-Industry erence 

Png Sp age Oe Beare wins within 30 to 45 days to establish some 

dent raeans of overcoming the present difficul- 

ties. This was approved by the committee. 
You, too, should og acquainted Considerable discussion developed on 
w specific problems introduced by airframe 

manufacturers. The Lockheed member 
reported that laboratory tests did not 
correlate with flight tests; in one case a 
rod packing failed after 15 hours when 
the hydraulic system temperature was 
between 225 and 250 F. All three of the 
recommended compounds were tried in 
this application and failures were experi- 
BEARINGS .. . BUSHINGS . . . WEARING PARTS | cxced in cach. Similarly, boss seals that 


They're sold with a money-back guarantee of longer service. ay ne ee ae 


Castings to your patterns — any size, shape or section — delivered | emphasized the primary need as realistic 


: : aol ; testing to evaluate newer seals. The 
as scheduled and specified. Pattern making, designing and machining aden Masedintiie-sesttied chao 


when required. packing failures. The Hughes Aircraft 
Write for free literature and service data sheets. Send blueprints, con- | member suggested that the best com- 
ditions of operation and other data for recommendations and quota- | promise may lie in cooling the hydraulic 
tions. You are invited to discuss your bearing problems with our > a Sauter to chtsin enfo.end sell- 
metallurgists, engineers, and laboratory technicians. ois TARC ‘eawteeenivee sxpeted 
that crush tests at 275 F at WADC have 


THE AMERICAN CRUCIBLE PRODUCTS CO, | | correlated well with cycling tests at 
"Bearing Specialists Since 1919” Douglas and that the Laboratory is cur- 


rently conducting cycling tests on a test 
1303 Oberlin Avenue sane, OMe, SS A. | cylinder installed in an oven at 275 F 
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LINEAR 


VEE-DA 


RINGS 


Unique, new and revolutionary design 
of Linear VEE-DAM Rings now does 
what no other packing has ever done: 
It completely eliminates labyrinth leak- 
age, regardless of the fit at the ring 
joints. Even when gaps occur, through 
careless installation, or from variations 
in bore size, fluid can't leak past 
Linear VEE-DAM Rings! 


STURDY 


RUBBER DAMS 


in the grooved hinge area of each ring 
hermetically seal off center groove sections 
when rings are stacked together . . . elimi- 
nate all labyrinth flow. 


EXTERNAL 
ABUTMENTS 


on the shoulders of each ring prevent 


lateral leakage and provide stabilizing U.S. Potent 
support. No. 2,665,151 


Linear VEE-DAM Rings save on instal- 
lation and maintenance ...reduce down 
time. They last longer, work better! 
We're molding them in a variety of 
sizes and compounds. Let us show you 
how VEE-DAM Rings can solve your 
packing problems! 


PERFECTLY ENGINEERET 


LINEAR. ty STATE ROAD & LEVICK 
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ROTARY PUMPS 


MODELS FOR AN 
EXCEPTIONALLY WIDE 
RANGE OF APPLICATIONS 


SERIES F 


PUMP 





TYPICAL USES 





3600 


All Petroleum Handling 
ease Compounding 

Oil Cireulatin 

General Transter 


te 60 P.S.1. 





Pressure Lubrication 
Hydraulic Power 
Fuel Transfer 

Lube Oil Transfer 


1-300 G.P.M. 





Pressure Lubrication 
ery Service 

dustrial Oil ew 
Feat Supply 


te 150 P.S.1. 








Shar Power 

est Equipment 
Pressure Lubrication 
High Pressure Coolant 





te 1000 P.S.1. 





5-75 G.P.M. 





Please Send Booklet—'Hew to Selve Pumping Problems” 


NAME 


ADORESS 


city 





ate poser tem. So SOLON 


“be 


Geo. D. Roper Gesccstion, 112 Dledihowk Park Ave., Rockford, Ill. 
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ambient. He reports that all three recom- 
mended compounds have passed this test, 
but with differing leakage rates. Teflon 
backup rings were used. 

A discussion on limiting certain larger 
size “O” rings to static applications de- 
veloped exceptions to the AF recommen- 
dations. This problem was referred to the 
Service-Industry Conference. 

The North American member reviewed 
the work of Committee W-75 on cycle 
tests for high temperature hydraulic com- 
ponents and its suggestions regarding 
the high temperature test program and 


| coordination with A. The chair asked 


the North American member to set up a 
panel of 6 to 8 hydraulic specialists to 
work with the Services. 

The WADC representative stated that 


| not enough information has been collect- 


ed to include suitable test procedures 
in MIL-P-18017; he suggested that a MIL- 
P-5516 cylinder, pressurized through a 
hollow rod to 3000 psi on one direction 
and 0 pressure in the other could be used 
as the initial test system. He went into 
some detail on some of the cycling per- 
formance test procedures being developed. 

In the ensuing discussion the Precision 
Rubber Products representative remarked 
that the “O” ring people needed some 
help in developing new gland designs that 
would give satisfactory performance at 
275 F and urged the Committee to pro- 
mote a move to improve gland design. The 
Lockheed member stated that the limits 
of the “O” ring as a packing may be 
exceeded on some applications, adding 
that a new approach will have to be tak- 
en on the rod seal problem. The chair 
asked the Precision Rubber Products 
representative to prepare a paper in 
which he would outline new gland de- 
sign approaches for the next meeting. 
WADC reported that a report expected 
to be ready in January 1955 would cover 
test results obtained at 275 F and 550 F 
temperatures. 

High Temperature Hydraulic Sys- 
tems 400 F: A WADC representative 
reported on a draft specification which 
has been written to cover a fluid suit- 
able for operation from -65 F to 400 F 
in manned aircraft and a minimum life of 
500 hours. The draft is being coordinated 
to act as a referee spec. In the absence 
of tests, procedure and requirements have 
been formulated from extrapolation of the 
low temperature conditions. He pointed 
out that severa! factors have been found 
to be iraportant in evaluating a fluid on 
a chemical basis: (1) Viscosity—objec- 
tives of no more than 2500 centistokes at 
~65 F and no less than 2.5 Centistokes at 
400 F; (2) Oxidation corrosion require- 
ment; (3) Hydrolytic stability; (4) Spon- 
taneous ignition temperature—a minimum 
of 700 F is desired; (5) Foaming and 
foam stability; and (6) Rubber swell 
tests —limit established is 25 plus or 
minus 5 percent. Five fluids have been 
evaluated, two of which, the OS45 silicate 
type and the 8515 fluids (MLO-8200 fluid 
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.-- These Johns-Manville Custom-Moulded 
Packing cups increase piston efficiency 
... Save space... save power... serve longer 














Weems - smmaf 


TvPa aA... The Type “A” J-M Moulded 
Packing Cup is the “standard” for use on 
the pistons of pumps and on various 
hydraulic and pneumetic mechanisms. The 
lip forms a tight seal under discharge 
pressure, but relaxes on the reverse stroke, 
reducing friction and conserving power. 


Rncieiidiinelle 


TYPa 8... This type of cup is essentially 
the same as Type A, except that the leading 
edge of the lip is square instead of beveled. 
Thisconstruction provides greater strength 
where the lip may be exposed to distortion 
or excessive wear due to openings in 
cylinder walls. 











Johns-Manville Moulded Packing 
Cups can help you improve piston 
designs. They provide a highly effi- 
cient seal .. . improve equipment per- 
formance .. . lower operating and 
maintenance costs. These custom- 
made packings are extensively used 
on all types of slow moving pistons 
and rams operating under high or 
low pressures and temperatures. 


Johns-Manville Moulded Packing 
Cups may be used on practically all 
air or hydraulic-operated cylinders. 
For instance, those which are in such 
equipment as reciprocating pumps, 
hydraulic jacks and presses, pneu- 
matic chucks, governors, lift trucks, 
grease guns, valves, drilling and bor- 
ing machinery ... or on any other 


equipment where efficient piston de- 
sign is essential. 


You have your choice of a number 
of styles and compositions of these 
precision-moulded cups to meet tem- 
peratures and pressures encountered 
in hydraulically operated equipment. 
Types “A” and “B,” shown here, are 
most widely used on inside-packed 
pistons with the outside edge or lip 
contacting the cylinder wall or liner. 
Other types are available, however, 
for other services. 


If you would like more information 
on these or other types of Johns-Man- 
ville Custom-Made Piston Packings, 
get in touch with your Johns-Manville 
Packings Distributor, or write Johns- 
Manville, Box 60, New York 16,N. Y. 


Johns-Manville PACKINGS & GASKETS 
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AUTO- DIESEL 
Sell at 


Why Pay a 
HIGH PRICE for 


PISTON RINGS,” ATTRACTIVE 
in SHORT RUNS PRICES 


It is no longer necessary to pay a high price for piston rings 
in small quantities. Hundreds of firms have been buying 
AUTO-DIESEL Piston Rings for years in short runs and at 
ATTRACTIVE PRICES. In addition, with our set up we 
can give fast service. We have specialized in this t 
business since 1921 and are especially qualified for this t 

of work. Can make up to 35” diameter for original roe 0 
ment and for replacement in compressors, hydraulic cyl- 
inders, valves, etc. Will make circular parts to your speci- 
fications. Write for prices. 


Reduce RAVER a9 


DOWN. TIME .7 SCRAPER RINGS 
with ¢ AN 6231 io 


eaeeseean’ 


Down time is expensive. It means loss of production and 
always results in expensive > -¥- AUTO-DIESEL Bronze 
Seraper Rings assure e ife of components used with 
pistons. oer are LONG-WEARING because they are made 
right by skilled workers with years of e ence. Can supply 
in sizes from %” to 13” LD. We also make rings and circular 
parts for jet engines. Have Auto-Diesel Engineers help you 
with any piston ring problem. Write today. 


THE AUTO-DIESEL PISTON RING CO 
3137 Superior Avenue > . ; io 


5 and SHAPES 


NG‘ 
RI e. 1921 


Purr 





WONLY THREE PARTS 

WK MEETS J..c. STANDARDS 

WK GREATER FILTERING AREA 
WK SPECIAL TRAP-WEAVE MESH 


CAPIFAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type 


(" APITAL eneinecrinc ¢ Mre.core 


5837 South Ashland Avenue Chicago 36, Illinois 
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with diester added) have been selected 
for further evaluation. 

The new hydrolytic stability test seems 
to provide impoxtant information on some 
of the characteristics of the new fluids 
when exposed to water in the hydraulic 
system. Surface tension of these fluids, 
being less than that of older fluids, may 
give rise to added leakage trouble. Tests 
at WADC show that, line filters used with 
these fluids tend to clog more rapidly. 
Mock-up tests on both pumps ard cyl- 
inders are being made at WADC. 

A Walter Kidde representative raised 
the question as to what could be expected 
if the new fluids were suddenly exposed 
to high pressure air, a possibility in hy- 
draulic systems with a pneumatic stand- 
by system. Comments indicated that the 
reaction would depend on a number of 
factors—air temperature, contact time 
and the rate oi pressure rise in the sys- 
tem. A Douglas, Santa Monica repre- 
sentative reported that this company was 
testing this type of phenomena and might 
be able to report results at the next meet- 
ing. 

A representative of WADC reported on 
work on high temperature packings in the 
Materials Laboratory and stated that two 
reports were available to qualified com- 
panies: WADC Technical Report 54-318, 
“Development of a Rubber for High Tem- 
perature Service in Contact with Experi- 
mental Hydraulic Fluids” and WADC 
Technical Report 54-458, “Development 
of a Rubber for Service in Contact with 
Experimental Hydraulic Fluids at 400 
F”. The first is a polyacrylate material, 
the second a neoprene type material. 

At present, the neoprene type rubber 
appears acceptable for high temperature 
service. Buna N rubber is definitely in 
trouble at 275 F. 

A North American, Downey, represen- 
tative remarked that packings were lag- 
ging behind the development of high tem- 
perature fluids and components. Elasoto- 
meric materials reform or mold at high 
temperatures; when subsequent opera- 
tion at low temperature is attempted, 
considerable leakage occurs as a result of 
the high temperature set. Teflon is of 
little or no help unless adequately backed 
up. Spiral metal or other metal types may 
be helpful. 


Packings and Gaskets, MIL-P-5516: 
A WADC representative reports they are 
still working on the spiral failure inves- 
tigation; he estimated a final report can 
be made in about 12 months. BuAer is 
continuing to have success with the “D” 
seal. A panel with the Pantex representa- 
tive as chairman was appointed to at- 
tempt to resolve the age control require- 
ments for this spec. The panel’s report, 
in which they made six recommenda- 
tions, including a new accumulated age 
schedule, was accepted. 

Chairman E. N. Cunningham reported 
that his “O” ring panel’s scope had been 
broadened to include seals of all types 
and reviewed their current efforts. 


Hydraulic System Optimum Pres- 
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Protects 
hydraulic 
circuits 


ACTUAL SIZE 


* 


CIRCUIT FOR INTERMITTENT RAM ACTION 


PUMPS e CONTROLS 
MOTORS @ PRESSES 


Denison Surge Damping Valve 
prevents hydraulic shock... 
eliminates damage to fittings, 
lines, seals and equipment 


Sudden starting, sudden release of high pressure 
into a low pressure area, or reversal of flow causes 
a hydraulic surge as damaging to a circuit as 
blows from a hammer. 

The Denison Surge Damping Valve converts 
the hydraulic surge into a smooth, gradually 
accelerated flow of fluid power. A hydraulically 
unbalanced reaction flow control in the valve 
causes the valve to open slower as the intensity 
of the surge increases. 

Lightweight and easy co install, the Denison 
Surge Valve can be used on any circuit up to 
5000 psi. Requires no adjustment . . . interferes 
in no way with the efficiency of the circuit. 

The circuit shows a Denison Surge Damping 
Valve preventing hydraulic shock when stored-up 
energy in an accumulator is released. For a bulletin 
on the surge valve, write to: THE DENISON 
ENGINEERING COMPANY, 1166 Dublin 
Road, Columbus 16, Chio. 


Fill in No. 28 on Reader Service Card 





CURSE TOPIGS Sincere tenn 


Greer Stationary Hydraulic Accessories Test Stand, shown here in Ford’s Kansas City 
Aircraft plant, provides a shop type machine to fully check hydraulic system accev- 
sories including system pump at flow rates up to 20gpm and at pressures up to 3400psi. 


How Greer 
Helps Ford 


Greer Test Machines check 
complex B-47 components 
at Ford’s Kansas City plant 


The Ford Motor Company’s en- 
tire history is one of quality prod- 
ucts, economically produced. One of 
the reasons for Ford’s extraordinary 
record has been its high standard of 
quality control. 


To help maintain these high 
standards in the manufacture of air- 
craft components, Greer test equip- 
ment is at work in Ford’s Kansas 
City aircraft plant. Complex B-47 
components are put through rigor- 
ous inspection to determine their 


Greer Dual Hose Tester, used for B-47 hose “it-worthiness, 

lines, checks from one to six hose lines or Walk into virtually any plant in 

similar production components with pres- the aircraft industry and you'll find 

sures to 25,000psi in covered burst chamber. (Greer equipment at work. Most of 
the units are standard equipment 
ordered directly out of a catalog 
(yours on request). Other units were 
specially built to out-of-ordinary 
specifications by the famous Greer 
engineering department. These men 
are ready to go to work for you. 


Greer Portable Hydraulic Test Machine pro- 
vides hydraulic test fluid for checking hy- 
draulic systems of modern aircraft. Handles 
flows up to 20 gpm and pressures up to 3400psi. 


Greer Hydraulics Inc., International Airport, Jamaica 30, New York 


Field Offices: 1908 West Cermak Road, Chicage Miincis + 25 South Main Street, Dayton, Ohio 
2832 East Grand Boulevard, Detroit, Michigan + and sales representatives in all principal cities 
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sure Determinations: One of the high- 
lights of the A4 meeting was the report 
of Conrad H. Cooke of the Glenn L. 
Martin Co. digesting the findings pub- 
lished in the WADC Technical Report 
54-189, Volumes 1 and II, “Theoretical 
Investigation of Optimum Pressures In 
Aircraft Hydraulic Systems”. The gen- 
eral conclusions reached in the study 
were: (1) Not considering initial cost, 
the indicated optimum pressure is 4000 
psi; (2) total effective gain in proceed- 
ing from 3000 to 4000 psi would be an 
effective system weight saving of 2.46 per- 
cent; (3) the theoretical optimum pres- 
sure is fairly independent of the type, 
size and proportions of hydraulic systems; 
(4) a tremendous initial, non-recurring, 
cost would be required to make the change 
from 3000 to 4000 psi; (5) a temporary 
loss in reliability will occur in the transi- 
tion period; and (6) in the opinion of 
the contractor investigators, the small 
gain of 2.46 percent effective reduction 
in sysiem weight docs not justify the 
initial cost and temporary loss of reli- 
ability in changing the standard system 
pressure. 

At the request of the chairman both 
Grumman and Douglas, Santa Monica, 
members prepared written comments on 
the Cooke report. The Grumman member 
pointed out that they were interested in 
the lightest airplane, not the lightest hy- 
draulic system which averaged only 2 
percent of the total aircraft weight and 
that reliability ie of paramount impor- 
tance. He also pointed out that less, not 
more, standardization in aircraft compon 
ents is to be expected during the next 
ten years. The Douglas member agreed 
that the findings made a very good case 
for 3000 psi operating systems but dis- 
agreed that the theoretical optimum pres- 
sure is fairly independent of the type, 
size and proportions of the hydraulic 
systems. He also demonstrated that for 
very high horsepower systems it would be 
possible to realize weight savings of ap- 
proximately 20 percent by changing from 
3000 to 4500 psi operating pressure. He 
concluded that in such systems, careful 
consideration be given to the advantage of 
the higher pressure hydraulic system. 


Filters, Line Type, Hydraulic, MS- 
28720: The North American member 
stated that the installation space of this 
filter was excessively large and that a 
better method was necessary for servicing 
the, filter as to require less space. The —6 
size has been the worse offender. The 
committee agreed to a change in clear- 
ance dimension and a recommendation to 
the Services to redesign the -6 size filter. 


Filters, Hydraulic, MIL-F-5504: Bu- 
Aer reported that evaluation tests on the 
two direction flow reservoir elements were 
still in progress. A representative stated 
that major improvements have been made 
in AN 6235 and AN 6236 filters. 


Accumulators, Aircraft Hydraulic 
Pressure, MIL-A-5498: The Republic 
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Mullins Koldflo can mass produce steel parts like these with close 


tolerances... smooth surfaces ...at lower cost 


HESE one-piece parts are cold- 
pees to precision dimen- 
sions, with no machining, grind- 
ing, or honing required. Thus, in 
volume quantities, the Mullins 
Koldflo* process can produce at 
far lower cost than other methods. 


Mullins Koldflo permits you to 
design intricate cylindrical parts the 
way you want them. Design features 
such as shoulders, recesses, studs, 


etc., can usually be provided easily. 
*Trade Mork 


Let us quote on your parts... 
simply give us design details and 
specifications, and your quantity 
requirements. 


Write or call the nearest Mullins 
office for engineering information. 
For copy of new booklet 
“How would you tcol-up 
to make an egg?”, write 
Koldflo Division, Mullins 
Manufacturing Corporation, 
Dept. B-12, Warren, Ohio. 


DISTRICT SALES ENGINEERING OFFICES 


New York 
500 Fifth Avenue 
Phone — Pennsylvania 6-2773 
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Detroit 
18268 James Couzens Highway 
Phone — Diamond 1-1490 


Chicago 
332 South Michigan Avenue 
Phone — Harrison 7-3725 
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SPECIFICATIONS OF TYPICAL KOLD?PLO EXTRUSION 
Tractor pore, a cypiader, length 164% in. 
Diameter 2.8 to ~.000 + .002 in. 
Surface finish b9 wlarelaches or better. 


Phone — 272-1166 
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member, on the basis of replies received 


tailed spec or envelope be prepared at 
present, suggesting review in about one 
year. 

Reservoirs, Hydraulic, MIL-R- 
5520: A WADC representative asked if 
a burst pressure requirement should be 
included in this spec since a proof pres- 
sure requirement is included. The Hughes 
member pointed out that surge pres- 
sures can be obtained in closed systems. 
The committee agreed that no burst pres- 
sure requirement should be added. The 
WADC representative reported work pro- 
gressing on methods of replenishing air- 
leas reservoirs. A ground reservoir com- 
plete with hose, a coupling to match the 
airplane connection and a hand pump 
capable of 100 psi is required. The Greer 
representative suggested that equipment 
used to service some cabin superchargers 
would do the job. 

Valve, Relief, Hydraulic Pressure, 
MIL-V-5523: The Douglas, El] Segundo 
member pointed out that the Relief Valve 
Subcommittee of A4 and members of 
AIA had agreed on the elimination of 
power pump cracking pressure in MIL- 
V-5523B but that when the spec was is- 
sued by the Services the cracking pres- 
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pressure at 
t should be a minimum value. 

A number of other items including a 

proposed spec on a hydraulic restrictor 

valve, shock mounting of pressure gages, 

corrosion resistant materials and hydrau- 

lic nomenclature were also discussed. 
The chairman announced that the next 





Hyprautic 
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To YOUR 


Specifications 


*Illustration Shows Test Stand Manufactured For Westinghouse Electric Corp., Baltimore, Md. 
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Use Non-flammable 


HOUGHTO- SAFE 


© Snuffer-type—non-flammable 
® High Lubricity assures safety 


against wear 
® Non-toxic 
® Won't attack packings 





Houghto-Safe .. . rated “Acceptable HOUGHTO-SAFE 
From The Fire Hazard Standpoint’’ by 
Factory Mutual Laboratories... is 

_ safe all around. Ask the Houghton 
Man for proof of its benefits that far 
outweigh its low cost. Or get it from 
E. F. Houghton & Co., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. 
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AIR OPERATED DEVICES 


speed machine loading 


FIG. 2. FULL AUTOMATIC LOADING of longshaft un- 
symmetrical gears is provided by this 

type device. This view with the sp 

shows the tailstock control cyli 

controls the head stock. 


Devevorment of many machine tools has 
progressed to the point where the actual machining time 
is less than the time it takes to manually load and un- 
load the work. Because of this, machine designers are 
spending time and effort to provide automatic loaders 
which will greatly reduce the non-productive opera- 
tion. 

The gear shavers, built by National Broach and Ma- 
chine Company, Detroit, are typical of those machine 
tools on which a short machine cycle has created the 
need for faster loading devices. On one of these gear 
shavers, for example, a twelve tooth gear, 1 inch in di- 
ameter and having 1 inch face width can be finished 
in eleven seconds. Manual loading and unloading 
takes about the same time. To reduce this part han- 
dling time, National Broach engineers have designed 
two different loading systems; both are powered by 
air cylinders. One is semi-automatic to reduce manual 
operations from seven to three; the other is auto- 
matic which requires only two simple manual opera- 
tions. 

To manually load a shaving machine, here’s what 
an operator must do: 1. Place the gear in mesh with 
the shaving cutter, 2. Advance and lock the tailstock, 
3, Close the splash guard door, 4. Press the start 
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button (The machine goes through 
its cycle), 5. Open the splash guard 
door, 6. Retract the tailstock, 7. 
Remove the gear. 


SEMI-AUTOMATIC LOADING 


Application of two air cylinders 
provides the semi-automatic loading 
device shown in Figure 1. One air 
cylinder controls the operation of 
the splash guard door and the other 
cylinder controls the tailstock for 
clamping the work between centers. 
With this loading arrangement, the 
operator only has to rest the gear 
on an approximate locator and in 
mesh with the cutter. He then pres- 
ses a start button. From this point 
air power, controlled electrically, 
takes over. The splash door closes 
and the tailstock advances. The ma- 
chine goes through its cycle during 
which the work is fed back and 
forth across the face of the cutter 
while being simultaneously fed to 
depth. After the cutter motor stops 
and the coolant is shut off, a delay 
switch causes the door to open first 
and then the tailstock retracts. The 
operator then removes the finished 
gear. The air circuit for this semi- 
automatic device is very aimpie. Di- 
rection of each cylinder is controlled 
by separate two position, 4-way 
double solenoid valves. Speed con- 
trol valves are located in both the 
head and rod end lines of each cyl- 
inder to permit speed regulation on 
opening or closing. 


AUTOMATIC LOADING 


Using the automatic loading de- 
vice which is pictured in Figure 2, 
the operator just keeps the maga- 
zine full and removes finished gears. 
There is no downtime between shav- 
ing operations on successive gears. 
The operator’s hands are never near 
the cutter. 

One of the automatic loading de- 
vices is the slide type loader. Its 
operation is illustrated in Figure 3. 
Specially designed to handle un- 
symmetrical gears with integral iong 
shafts, the loader also includes a 
gaging device which permits only 
gears of correct tooth size to be 
loaded into the loader magazine. 

As shown in Figure 3, the in- 
tegral air cylinder in the loader 


FIG. 3. SEQUENCE of operation for 
the slide type loader is illustrated 
in these sketches. 
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Supplied in 
Assemblies 


©. 


Plex-O-Tube will help you 
determine the assembly 
needed or werk to 

ewe specificetions in 
either case, modern facil- 
itles end letest inapection 


techniques essure you « 
vaifermly high qvelity 
product delivered promptly. 


Supplied for 





2527 JIM DALY ROAP 


If pressure is a factor in the perform- 
ance of your product, you can rely on 
Flex-O-Tube. For here is a name that 
has stood for uniformity of high quality 
for twenty-five years. 


And just as important, the Flex-O-Tube 
organization is one that you can rely 
on, too. When the pressure's cn for 
production you can count on prompt 
deliveries of flexible hose products that 
consistently meet specifications. 


These are but two of the reasons why 
industry has used miles and miles of 
Fiex-O-Tube and continues to specify 
it in increasing quantities. Why don't 
you find out for yourself by “putting 
the pressure on Flex-O-Tube"? 


Please send me your tree [a] civeralt catalog. 


industrial ratalog. 
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DIVISION OF MERIDAN CORP. 
INKSTER, 


Flex-O-Tuxe Co. (Ceneda) Ltd., Windsor, Onterice 








Fill in No. 34 on Reader Service Card 


moves a slide forward. The loading 
finger picks up a gear from the in- 
put magazine and positions it in 
mesh with the cutter and in line with 
the head and tailstocks. The shav- 
ing machine functions are tied in 
with the loading functions in such 
a manner that air cylinders on either 
or both head and tailstocks can 
then advance to hold the gear. 

When the shaving cycle is com- 
pleted, the tailstock and headstock 
retracts and the unloading finger in 
the loader deposits the finish-shaved 
gear in the discharge chute where it 
rolls to a position in front of the 
operator. 

The loader in Figure 2 handles 
a gear with centers in each end and 
has air cylinders controlling both 
head and tailstock advance. Unique 
design features in the loader, in- 
clude a device that assures the gear 
passing through the gaging gears in 
square relation and fingers in both 
input magazine and discharge chute 
that pass gears from position-to- 
position in both chutes without cock- 
ing. These fingers also prevent the 
gears from touching each other and 
damaging accurate tooth surfaces. 


An air cylinder controlled rack 
and pinion type device automatica!- 
ly controls a roller steadyrest that 
is raised to support the long shaft 
gear during the shaving operation. 


Here’s the sequence of operation 
for automatic loader: With a shav- 
ing cycle completed and the finish 
shaved gear unloaded, the lower cyl- 
inder in the loader advances the 
slide to position a gear in mesh with 
the cutter. The headstock advances 
first and then the tailstock advances 
thus clamping the work on centers. 
Next the air cylinder at the rear of 
the loaders causes the roller steady- 
1est to raise and contact the shaft 
of the gear at midpoint. 

The slide is retracted, the coolant 
is tuned on and the shaving cycle 
is initiated. Following the shaving 
operation, the steadyrest is retracted, 
the tail and headstocks retract and 
the machine cycle is completed. 

With the automatic device, load- 
ing and unloading time takes 2 sec- 
onds as compared to 10 seconds for 
manual loading and unloading. The 
air powered automatic system dou- 
bles production. 
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THE VALVE THAT REVOLUTIONIZED 
AIR CYLINDER OPERATION 


You are looking at a cut-away section of the air control 
valve that bas made air cylinder history —the Bellows 
Electroaire Valve. It, as much as any single factor, bas 
been responsible for the terrific growth in the use of 
pneumatic circuits in production processes in the past 
ten years. 


W hy ?- First of all — it isa complete air control unit. Not WRITE FOR THESE FREE BOOKLETS 
only bef it direct the high pressure air to the desired cylinder 
port instantly, without lag, but it regulates and controls the rman ho og 1p Dar ered arabe eye Volee 


i i i ot other Bellows "Controlled-Air-Power” 
speed of the air cylinder pistoa. Fah ye, we 


The Bellows Co, Akron 9, Obio 
Dept. AH 1254 


Second “while electrically controlled, it is not electrically 
powered. Instead of using heavy power solenoids to shift 
the valve, it uses the air it controls to do the work. Two sealed 
solenoids, hardly bigger than a thimble, act as “triggers” to 
release and direct the high pressure air. 


’ 
ff hit d * the small sealed solenoids act on only 8 volts of cur- 
rent. There is no danger of solenoid burnout (in fact the 
control units are guaranteed against burnout). Wiring re- 
quirements in interlocked circuits are simple. There is no 
electrical hazard to either operator or machine. In Canada: Bellows Pneumatic Devices of 


Canada, Ltd. 
4972 Dundas St., West, Toronto 18, Ontario 
F outt h “the Electroaire Valve is compact. No bigger than 


a package of king-size cigarettes, it fits into crowded quarters, 
or on moving machines. The 


And finally — the Electroaire Valve is durable. Over a quar- 

ter of a million are in everyday use. Records of 30,000,000, 

{0000000 even 500000) cde witout repair of xy LoeClLlOWS 
kind are common. 


Of course, the Electroaire Valve is a built-in feature of all C oO. 
electrically-controlled Bellows Air Motors, but it is equally 

suitable for use with any conventional air cylinder up to 

bores of 414” - 5”. AKRON 9, OHIO 


CONTROLLED-AIR-POWER FOR FASTER, SAFER, BETTER PRODUCTION 
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Between sessions, J, T. Greenlee, VP, 
Imperial Brass Mfg. Co., who will be 
conference director next year, talks 
with C. L. Conroy, President, Anchor 
Coupling Company; and E. R. Back- 
ofen, Clark Equipment Company. 


Standing, Chairman R. Q. Sharpe, 
Seecony Vacuum Oil Company, intro- 
duces the panel for session on hy- 
draulic fluids. To his left is H. C. 
Crosland, technical director, Sirvene 
division, Chicago Rawhide Manufac- 
turing Company, who presented pa- 
per “Effeet of Hydraulic Fluids on 
Synthetic Rubber”. Other panel 
members, left to right, are J. T. 
Bunting, Aluminum Company of 
America; F. L. Mackin, General Mo- 
tors Institute; P. H. Lavely, Koppers 
Company, Inc.; Paul Berndt, Johz- 
son Motors; Sharpe; Crosland, W. H. 
Millett, Carbide & Carbon Chemi- 
cals Company; J. 8. Harris, Mon- 
santo Chemical Company; J. K. 
Douglas, The Oilgear Company; and 
G. B. Miller, Racine Hydraulics and 


Machinery, Ine. 


NCIH Holds Outstanding 


10th 


ANNIVERSARY 


MEETING 


Tas 10th Anniversary meeting 
of the National Conference on In- 
dustrial Hydraulics, held on Thurs- 
day and Friday, October 14 and 
15th at the Hotel Sheraton, Chicago, 
was an outstanding success with well 
over 600 registrants. It is estimated 
that with guests, visitors from the 
AIEE national meeting and other 
visitors, some of whom dropped in 
to hear one or two papers, at least 
seven hundred persons attended one 
or more of the Conference sessions. 
Conference Director Carl E. 
Schmitz, the Conference Committee 
and the staff headed by Conference 
secretary Chester A. Arents, are to 
be congratulated on the program 


and the fine manner in which it 
was presented. 

As in several past years, the first 
morning was given over to a gen- 
eral technical session; the other 
technical sessions were given in the 
afternoon and on the morning and 
afternoon of the second day with 
three sessions being heid simultan- 
eously. Two papers were given at 
each session except the Fire Re- 
sistant Hydraulic Fluids session 
where only one formal paper was 
presented, 

The Fire Resistant Hydraulic 
Fluids session was limited to one 
paper, an excellent survey “Effect 
of Hydraulic Fluids on Synthetic 





You Get Many 


ONE OF A SERIES 


by Specifying 


All machinery made by man requires servicing 
at times. Every manufacturer has two responsi- 
bilities: First, to build his equipment in a way 
that will require the least amount of servicing. 
Second, to see to it that servicing, when needed, 
is handled with speed, efficiency and low cost. 

Vickers hydraulic equipment is built to keep 
service requirements to an irreducible mini- 
mum. But when service is required, it is handled 
by Field Service Specialists working out of 
Vickers offices from coast to coast. These men 
have been carefully trained in Vickers plants 
and are thoroughly competent. They know how 
to adjust and maintain any piece of Vickers 
equipment ... any combination of components, 
They are also qualified to instruct customers’ 
service organizations in improving their hy- 
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Benefits 
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Field Service 
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From Coast to Coast 





draulic maintenance practices. These men 
devote their full time to servicing Vickers 
products in customers’ plants. They do their 
job well and at minimum expense. 

This is only one of many benefits you receive 
when you specify Vickers Hydraulics, 


VICKERS 


Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1474 OAKMAN BLVD. e 


Application Engineering Offices: 
ATLANTA @ CHICAGO AREA Von spend @ CINCINNATI 
CLEVELAND @ DETROIT @ HOUSTON Los Lar tp a 
) @ NEW YORK AREA. (Summit 4) 
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WASHI ron @ WORCESTER 


DETROIT 32, MICH. 
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Relaxing between sessions are (left to right) Ransom 
Tyler, The Oilgear Co., Julius Kendall, Greer Hydrau- 
lies., Ine., Pat Albergo, Barksdale Valves, Hubert J. 
Maisonneuve, Rousseau Controls, Lid. and Ernest O. 
Gibson, Jr., Greer Hydraulics, Inc. 


The “Big Wheels” of the Pump session. In the fore- 
ground are J, W. Broome, Raytheon Mfg. Co., Inc. 
(left) and R, H. Marvin, the Franklin Institute Labora- 
tories for Research and Development, the speakers. 
J. L. Shearer of MIT (left rear) was a panel member 


Rubber” by H. C. Crosland, Techni- 
cal Director, Sirvene Division, Chi- 
cago Rawhide Manuficturing Co. 
Under the chairmanship of R. Q. 
Sharpe, Staff Engineer, Lubrication 
Department, Socony Vacuum Oil 
Co., a large panel, composed of 
representative users and suppliers of 
fluids, pumps and packings, partic- 
ipated in a lively and informative 
discussion. In the user group were: 
W. N. Whitney, Superintendent of 
Engineering, Deleo-Remy Division, 
General Motors Corp.; P. H. Lavely, 
Manager, Oven Machinery Branch, 


and Ernst Weidmann, The Oilgear Co. was chairman. 


Koppers Company, Inc.; Paul 
Berndt, Manager, Die Casting Di- 
vision, Johnson Motors; J. T. Bunt- 
ing, Staff Mechanical Engineer, 
Aluminum Company of America 
and F. L. Mackin, Chairman, Ma- 
chine and Wood Shops and Hy- 
draulics, General Motors Institute. 
Pump manufacturers were repre- 
sented by G. B. Miller, Chief Engi- 
neer, Racine Hydraulics and Ma- 
chinery, Inc. and J. K. Douglas, 
Development Engineer, The Oilgear 
Company. Fluid specialists who par- 
ticipated were J. S. Harris, Super- 


visor, Functional Fluid Sales, Mon- 
santo Chemical Co. and W. H. 
Millett, Technical Representative, 
Carbide & Carbon Chemicals Com- 
pany. Because of the unusual in- 
terest and the value of the discus- 
sion, this discussion will be pub- 
lished in the Proceedings. (Editor’s 
note: we expect to publish a rather 
extended edited version of this dis- 
cussion in an early issue of AP- 
PLIED HYDRAULICS.) 

Two subjects not represented by 
separate technical session in previ- 
ous Conferences were included for 


G. T. Lyon, T. E. Lyon and G. S. Ellis of L & L Mfg. 
Co. and Jim Neff of Neff Engineering Co. enjoy a cig- 
arett between sessions. 


(Left to right) Don Merrell, Ford Motor Co., Ken 
Court, John Diectiker and Ed Gatwood of Vickers, Inc. 


stop for a chat. 
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How they keep hydraulic 






STANOIL 


Industrial Oil 


maintenance to a minimum 








What’s Your 
problem? 


P. E. Stratton, of Standard Oil’s 
Detroit, Michigan, office, is the 
lubrication specialist who has 
helped the Active Tool and 
Manufacturing Company keep 
hydraulic maintenance at a 
minimum through use of 
Strano Industrial Oil. 

Take advantage of the serv- 
ice offered by the lubrication 
specialist in your own locality. 
You can contact him easily by 
phoning your local Standard 


Oil Company (Indiana) office. 


@ Officials of the Active Tool and 
Manufacturing Company, Detroit, 
Michigan, count on trouble-free 
hydraulic operation of this giant 
press. They place much of their 
confidence in the performance of 
Sranor Industrial Oil—and with 
good reason. 


Recommended by a Standard Oil 
lubrication specialist, Stanom has 
served in the hydraulic system of 
this press for over four years. In all 
of that time, it has not been neces- 
sary to replace the original fill of oil 
nor has the hydraulic system once 
needed to be cleaned. Periodic tests 
of oil samples have shown that 
Sranort, despite hard service and 
high oil-operating temperatures, 
has maintained a lubricating quality 
comparable with new oil. 


You, too, can rely on this unique, 
versatile oil to give you clean, de- 
pendable service, in a wide variety 
of equipment. The Standard Oil 
lubrication specialist serving your 
area of the Midwest will be glad to 
show you operating records covering 
the many applications of Sranot. 
Phone him at your local Standard 
Oil office. Or, write: Standard Oil 
Company, 910 S. Michigan Ave., 
Chicago 80, Illinois. 





STANDARD 






STANDARD OIL 


COMPANY 
(Indiana) 








In yout opinion, which pinion’ 


... for longest life in a gearmotor 


ORDINARY SHELL TYPE PINION 


In an internally geared motor the pinion on the 
motor shaft is the vital link between motor and 
gearing. It's the fastest, but smallest gear, so it 
must be extra strong, free from vibration and 
forever tight. Now compare the U. S. Syncro- 
gear motor pinion with the ordinary type. Note 
the extra large section area of the U. S. design. 
It has a long solid shank that anchors into the 
motor's hollow shaft, whereas the ordinary sheil 
type has a small section area, short keyed. 


Obviously the U. S. design is most substantial, 
longer lasting, more resistant to deflection and 
can carry high speed loads far more safely than 
common designs, All the gears are deep-hardened 
and shaved to exact tolerances in the U. S. plants. 


Added life lengthening features 


The rugged pyramidal case supports the motor 
and gear train and all castings are normalized to 
insure permanent alignment and to prevent dis- 
tortion. The motor windings are asbestos-pro- 
tected to avoid carbonization and guard against 
burnouts. All moving parts are completely 
enclosed for weather and dust protection and 
confined within the least cubical dimensions on a 
single mounting. 4 to 30 h.p.; 10 to 10,000 r.p.m. 























U.S. SOLID TYPE PINION 


THE ONLY MOTOR WITH A 
BUILT-IN PINION 


U.S. SYNCROGEAR 


FREE 16-PAGE DESCRIPTIVE BOOKLET GIVES ALL THE FACTS 
Interesting multi-colored Booklet presents engineering 
facts you should know about geared motors, and illustrates 
the various U. S. Syncrogear types. Mail the Coupon for a 
copy. No obligation. 

U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif, Milford, Conn. 
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ihe firt time: Heat Dissipation and 
Pneumatic Controls. 

John C. Hanna, Vice President 
and ‘Chief Engineer, Hanna Engi- 
neeringg Works, was chairman of 
the Heat Dissipation session. This 
session heard two different view- 
points on heat generation and dis- 
sipation in hydraulic circuits. J. K. 
Douglas, Development Engineer, 
The Oilgear Co. in his paper “Heat: 
Its Generation and Natural Dissipa- 
tion in Hydraulic Circuits” repre- 
sented the point of view of a pump 
manufacturer. D. W. Retzinger, 
Sales Engineer, Young Radiator 
Company, in his paper “Heat: 
Forced Convection Removal from 
Industrial Hydraulic Circuits” rep- 
resented the view of the manufac- 
turer of standard equipment to re- 
move and control heat in hydraulic 
systems. The growing importance of 
the control of hydraulic fluid tem- 
perature to assure accuracy of con- 
trol, longer component, fluid and 
packing service life and the. reduc- 
tion of downtime was emphatically 
pointed out by both papers. 

Pneumatic Controls session, with 
R. R. Stevens, Sales Manager, East- 


David Mitchell of 
Fluid Controls and 
Frank Schindler of 
Fluid Regulators, 
listen while Don 
Stark of Fluid Con- 
trols goes over fea- 
tures of one of his 
valves with C. B. 
Prellsen of Joy Man- 
ufacturing Co. 


The Barksdale Valve 
exhibit drew a num- 
ber of interested 
Conference regis- 
trants. 


ern Division, Westinghouse Air 
Brake Company as chairman, heard 
a basic design paper and product 
design paper. The basic design 
paper, “Development of Valves for 
the Control of Pneumatic Power” 
by S. Y. Lee and J. L. Shearer, 
Assistant Professors of Mechanical 
Engineering, Massachusetts Institute 
of Technology, was delivered by 
Professor Shearer. This was a sig- 
nificant paper because comparatively 
little work has been done in the 
development of pneumatic valves 
from a theoretical design point of 
view. The product design paper, 
“Compressed Air Processing for 
the Protection of Pneumatic Equip- 
ment” was delivered by D. G. Faust, 
Chief Engineer, C. A. Norgren 
Company. 

The other six sessions: Machine 
Tools; Pumps; Presses; Lift 
Trucks; Automotive and Aircraft 
Controls heard leading authorities 
and enjoyed worthwhile panel dis- 
cussions. 

J. T. Greenlee, Vice President, 
Imperial Brass Manufacturing Co. 
was named as Conference Director 
for 1955. 





aba sanatnaste gpm 
en ure —PUMmps. 
accessories. 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraiss!'s patented, automat- 
ic, force-feed lubrication 
and flushing system makes 
these direct-drive, high. 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 


Air-cooled design—or 
water-cooled models for 
heavier duty. 


Class 2! roller-action 
pumps are recommended 
for handling corrosive gases 
and extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
ciencies and is designed 
for applications requiring 
higher degree of vacuum. 


Where water-cooling is de- 
sired for continuous service, 
the water-jacketed Class 
25-WJ models are recon:- 
mended. 


Our exclusive Class 26 de- 
sign air filter can be fur- 
nished as an integral part 
of each pump, up to 10 
cfm—to produce oil-free 
discharge eir and also con- 
serve the lubricating oil, 


Write tedey for Bulletin A- 
1289, for -cooled 
and for A-1523 tor the 
water-cooled models. 


(/ KRAISSL 


ett 


305 Williams Ave., Hockensock 
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Unlimited Mounting 
Possibilities 


... With these pumps for 
pressures up to 500 psi 


When mounting 
pumps, foot posi- 
tion may be varied 
in relation to ports 
et 90° stages 
threvgh a com 


plete circle. 


You can meet practically any mounting requirement 
with pumps in the Brown & Sharpe 500 Series. Compact 
flanged stand and separate foot-type bracket make instal- 
lation easy in any position ... allow quick adaptation for 
duplex and motor-drive units. Suction and discharge 
ports on both sides and ends of pumps facilitate piping. 
In addition, you get such top-performance features as 
quiet-running hardened gears, long-lived needle bearings 
and mechanical sealing . . . for positive, trouble-free 
service. Write for New 70-nage Pump Catalog 35P. 
Brown & Sharpe Mfg. Co., Providence 1, R. L, U.S.A. 


[BS 
Brown & Sharpe 


BUY THROUGH YOUR 
LOCAL DISTRIBUTOR 








USEFUL LITERATURE 


You'll find many valuable production 
and design ideas in publications de- 
scribed here .. . copies will be 
sent you free without obligation 


Continued from page !0 





RELIEF VALVES .. . for critical applications in which 
failure to hold pressure is hazardous are featured in 
literature released by Fluid Controls, Inc. This new 
line of the differential piston type is simply con- 
structed with a minimum of parts. The valve is fully 
described in a cross section drawing, shows a diagram 
illustrating its use in a typical circuit and charts list 
its operating features. 
Fill in No. 157 on Reader Service Card 


CYLINDRICAL ROLLER BEARINGS . . . are the 
subject of a new catalog, TR-854-C, issued by Roll- 
way Bearing Company. It lists types, sizes, dimensions 
and load ratings. Detailed are crowned rollers, a fea- 
ture which relieves high stress creas at the roller ends. 
A formula for load ratings and a method for calculat- 
ing expected bearing life are included in this literature. 
Fill in No. 158 on Reader Service Card 


PRESSURE PLUGS . . . with fully formed threads for 
positive sealing are described in a new catalog. Pre- 
pared by Standard Pressed Steel Co., the 32 page bro- 
chure details the company’s line of socket head screws, 
self-locking set screws and other precision threaded 
fasteners. The catalog shows photographs of all prod- 
ucts listed, applications are indicated in line drawings 
and cut away drawings emphasize special features. An 
easy-to-read table details dimensions of each product 
and diagrams keyed to the specification tables simpli- 
fy the measurement references. 
Fill in No. 159 on Reader Service Card 


SELF-SEALING COUPLINGS . . . for hydraulic 
pressure lines of up to 3000 psi are detailed in an eight 
page catalog issued by Dowty Hydraulic Units, Ltd. 
Graphs produced from figures obtained under actual 
working conditions show that these couplings have a 
minimum pressure loss. Sizes and installation data, 
and sectional drawings are given. 
Fill in No. 160 on Reader Service Card 


SILICONE RUBBER PARTS . . . made by advanced 
corapounding techniques by Acushnet Process Com- 
pany are discussed in a new 8 page brochure. It states 
the company has complete facilities to mix their 
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own stocks to meet each customers particular specifica- 
tions and requirements. Using versatile silicone gums 
the company formulates their own compound to arrive 
at the specific property needed for each individual 
application. The catalog outlines general properties, 
advanced molding techniques, mold design and design 
specifications. It describes and illustrates O-rings, 
gaskets, boots, insulators, bonded and miscellaneous 
parts, and shows a variety of interesting applications. 
A brief description of the company’s facilities and 
laboratories completes the booklet. 
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HYDRO-PNEUMATIC ACCUMULATOR .. . that 
will cushion shock and vibration is described in Bul- 
letin 1100, available from Greer Hydraulics, Inc. The 
complete assembly consists of a steel alloy shell, a 
synthetic compound separator bag incorporating an in- 
tegrally molded air valve, and an oil port assembly. 
This component is especially recommended for mo- 
bile applications, and the brochure shows a typical ac- 
cumulator installetion on a fork truck and its operation. 
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TUBE FITTINGS . . . A comprehensive 76 page cata- 
log, 4300, published by The Parker Appliance Com- 
pany, lists steel, brass, stainless steel, aluminum leak- 
proof tube fittings and tube fabricating equipment. 


dryseal-thread 
PRESSURE PLUGS 


tj 


HOW THEY WORK % 
OH \ N 


External Root Crushes internal Crest Here 


In tightening of UNBRAKO Pres- 
sure Plugs, the roots of the 
flattened threads actually crush 
the sharper crests of the mating 
parts. Major and minor diameters 
are positively sealed, pressure 
tight without compound. Stocked 
and sold by leading industrial 
distributors everywhere. Write 
for literature. STANDARD PRESSED 
Sree. Co., Jenkintown 2, Pa. 


UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN PENNSYLVANIA 
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THE ONLY 
COMPLETE HANDBOOK 


ON PRESSURE & VACUUM SWITCHES 


As an aid in planning the vital link between your electric and 
hydraulic circuits, this manual contains a glossary of terms and 
a schematic demonstration of —s characteristi<s. Functions 
and methods are described in and liberally clarified with 
— and illustrations, including symbols for circuit detail- 
i specification purposes. To provide the means for proper 
owl of a pressure switch for zone specific application, a 
simple step by step selection chart has been developed ‘hel 
you to organize your requirements in their relative order. Finally 
a complete pou noah illustration and tebulation of all the detail 
features leading to the unit that answers your control 
problem. You couldn't buy a comparable 


FOR EXTREME ACCURACY, 
Diaphragm and Bourdon Tube Switches 
Voecuum to 12,000 P.S.!. 


FOR EXTREMELY LONG LIFE, 
Piston Switches, Low Settings — High 
Proof Pressures to 15,000 P.S.1. 


FOR HAZARDOUS LOCATIONS 
Explosion-Proof Models 


ALL SWITCHES operate in any position, 
are not sensitive to vibration. 


BARKSDALE VALVES 


PRESSURE SWITCH DIVISION 
5125 Alcoa Avenue, los Angeles 58, California 


Please send a copy of the above described Free handbook 4M. 


NAME TITLE 








COMPANY 








cITY ZONB STATE 
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Beautifully illustrated, the catalog is divided into sev- 
eral parts, presenting 3-piece flare fittings, flareless 
fittings, pipe fittings, tube cutters and others. Each 
section is fully illustrated, giving complete specifica- 
tions and engineering data of components described. 
The catalog includes tube bending and flaring instruc- 
tions, tubing selection data and recommendations for 
wall thickness of tubing for various pressures and 
types of service. 
Fill in No. 163 on Reader Service Card 


“FIX THAT TROUBLE" , . . is the title of a four page 
brochure published by Worthington Corporation show- 


ing in cartoon form how to locate troubles in air-cooled 

and water-cooled air compressors. It tells what may be 

wrong if a compressor overheats, fails to deliver air, 

' insufficient capacity, if compressor vibrates, or com- 
pressor overloads motor and other troubles. 
, Fill in No. 164 on Reader Service Card 


HYDRAULIC 
PUMPS, VALVES . . . and complete power packages 
CONTROL MANIFOLDS manufactured by Simplex Engineering Co., are the 
subject of a new bulletin G. The pumps, of the LA 
Series, are fixed displacement radial piston pumps 
built on an improved design which enables them to 





SIMPLIFY MACHINE DESIGN 
ELIMINATE COSTLY PIPING 


wy cam J) TEFLON by SPARTA 


manufacturers 

use these mani- 

folds to cut costs 

and obtain per- 

manent trouble- 1 
free operation. 


Send your hy- | . 

dravlic circuit . 

rin ond td 
showing desired i, ' 

take-off connections. We'll prepare a 


manifold proposal — No obligation. sf ile ee | a 


+ 


ALMO TOOL COMPANY ad 
11470 Kaltz — Centerline, Mich. a, SHSCS, GASKETS | 


SPECIAL TEFLON 
SHAPES ARE OUR 
SPECIALTY 


If you have a problem concerning sealing, 
non-friction, non-adhesion, chemical inertness, 
temperature, electrical or other . . that one 
or more of the remarkable combinations of 
properties of TEFLON can help you solve, 
let us try to help. 


SPARTA MANUFACTURING 
Company @ EAST SPARTA, OHIO 
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generate pressures as high as 10,000 psi without loss 
of mechanical efficiency. The pump is well illustrated 
showing all construction parts and its principle of 
operation. Safety relief valves, high pressure 4-way 
valve, high pressure check valve and pilot operated 
check valve are also described, sizes and pressure 
ranges tabulated. Power packages shown in this bro- 
chure are suitable for a wide range of hydraulic power 
requirements. 
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HYDRAULIC VALVES... for high pressure, large 
press applications requiring accumulator station con- 
trol are featured in literature issued by Lombard Cor- 
poration. All valve bodies are of forged carbon steel 
for the standard valves for normal service. The catalog 
gives complete engineering data, diagram drawings and 
sizes of throttle and shut-off valves, filling valves and 
control valves. Special valves and accumulator con- 
trols are also detailed. 
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PLUG VALVE ACTUATOR ... for the remote con- 
trol of all types and sizes of wrench-operated plug 
valves from 1 inch to 8 inches is described in an eight- 
page illustrated bulletin published by The Pantex Man- 
ufacturing Corporation. The company manufactures 
the complete unit, cylinder and actuator. It comes 
completely assembled ready to attach to pipe and plug 





HYOR 
We stock ever 100,000 Hyuratte Cylinders in 
106 ditterem types and sles. These con be 
strein from close work, edapted wherever tremendsws power ts needed 
taseste design gives tind to posh, pull, heist, mould or drive, ote 
both 
dimensional vision. altews treedom of 
hands. Weer giesses. Plestic treme with 
adjustable . 


£&: 20° fece! igth. 1h power= 
a ha eh ey 7 
ie, Bs Cnet 








di bat ome Suh GSO 


srond 2000 P S.1. 








2263 E. Vernon Ave. 
Dest. AH-I2 
Les Angeles 58. Calif. 
eC 
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AIR CONTROL VALVES 


3-WAY..4-WAY 
PILOT OPERATED 
VALVES 


Short operating 
stroke gives ex- 
ceptionally high 
speed perform- 
ance. 


Uses small, low- 


Small, compact, made with non-corrosive materials. 
3-way (norm. open or closed) and 4-way operation full 
port sizes 14", 44", 46" and 4". 


3-WAY... 4-WAY 
SOLENOID 
OPERATED 
PILOT 
VALVES 


Direct acting—}4" pipe tap 
for pressures to 150 P.S.1. 


Light aluminum construction. 
Operates master valves, or 


small cylinders up to 3° in 
diameter. 


SPEED 
CONTROL 
VALVE 


Efficiently controls speed 
of piston rod of cylinder. 
Restricts air being ex- 
hausted from cylinde:. 


Used on air or hydraulics 
—pressures to 1200 P.S.I. 


Sizes }4", 94" }4" and 4". 
Write for bulletin and attractive O.£.M. and quantity discovats 
AUTOMATIC VALVE CO. 


37419 Grand River Ave. 
FARMINGTON, MICHIGAN 
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valve stem. These actuators are designed for pneumatic 
vperation, but provision can be made for hydraulic 


operation on special order. The unit will operate in 
ally position at operating pressures from 30 to 125 


— — 
for Air and Hydraulic ot busin + itutrted with photograpte 0 
complete engineering data. 


Systems 04 p. 


PUSH TYPE QUICK COUPLERS .. . which employ 
the one hand connect and disconnect principle are 
covered in True Flate’s, Inc., No. 4 catalog. Available 
in two body sizes with pipe threads from 1 to 4 inch, 
the coupler’s working parts are of case hardened steel. 
This catalog also contains information on sleeve type 
ball locking couplers engineered to provide a maximum 
flow of air with minimum line pressure drop. All units 
are illustrated, diameter and thread sizes listed. 
Fill in No. 168 on Reader Service Card 





MEASURING AND CONTROL INSTRUMENTS... 
If your job responsibility touches on A new general 12 page catalog illustrates a complete 
mechanical actions for automation, you'll line of process instrumentation available from Fischer 
& Porter Company. It gives basic specifications and 
descriptions of pressure and temperature instruments; 
density and specific gravity measuring instruments; 


find this Lindberg combination air and 
hydraulic calculator handy to have around. 
It’s in slide rule form and it will help you 
to make quick, easy determinations of the 


proper air or hydraulic circuit data. The it’ ot 8 . 

s packed with ideas for product designers 
calculator is free. No obligation. Just mail 7 et gees fe d 

...@ completely new edition of the booklet 


the coupon at the bottom of this ad. 


Why LINDBERG CYLINDERS for your appeton " APPUCATION IDEAS” 


It makes sense to specify Lindberg 
cylinders because you can depend 
on them. Originally made for use 
with Lindberg Furnaces, they have 
proved themselves through years of 
consistently good service in a wide 
variety of air and hydraulic applica- 
tions. Check the coupon below for 
informative literature. 


showing actual 
------- practical 0.£.M. appli- 
| LINDBER AIR & HYDRAULIC DIVISION 1 cations like this... 


A DIVISION OF LINDBERG ENGINEERING COMPANY For Gast rotary 

225 WN. Lefiin Street, Chicage 7, Ill. AIR MOTORS 
Please send me, free of charge, the following: o F ; «++ 1420 to 4 hip. 

() Air & Hy¢raulic Cylinder Calculztor , - ++ 100 to 6,000 r.p.m. 

(_) Bulletin No. 800—Air and Hydraulic Cylinders 

(_) Information on Large and Special Cylinders COM PRESSORS 

(_] Name of nearest Cylinder Representative He ’ te 24 be 


VACUUM PUMPS 
Ged Your Wes Cop Mow!  - Yorn 54 nt. 


Original Equipment Monvfacturers for Over 25 Yeors 





NAME 
COMPANY .. 


AdoareEss__. 


(TO 3018S.) (TO 28 INCHES) 


city & STATE 
CORP, 134 Winkley St, Seaton Harber, Mich, 


Oia. ae 
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liquid level instruments; electric, pneumatic, and elec- | 


tronic transmitting, recording and controlling instru- 
ments with alarms and integrators. Also featured are 
air-operated control valves in various models and 
construction materials. One seciion of the catalog is de- 
voted to centralized control panels, data reduction and 
automation systems, and other instrumentation pack- 
ages. 
Fill in No. 169 on Reader Service Card 


PACKING SELECTOR SLIDERULE . . . which will 
pick out the right packing for almost any application 
is offered by New York Belting and Packing Co. The 
selector, a cardboard disc six inches in diameter shows 
packing styles, pressure and temperature reading for 
the four types of packing applications, gaskets, valve 
stems, centrifugal and reciprocating pumps. The mate- 
rial being handled is printed alongside a window in a 
second and smaller disc mounted on the larger one. The 
reverse side of the wheel gives the sizes in which the 
recommended packing is available. 
Fill in No. 170 on Reader Service Card 


HYDRAULIC TRACER... for general machine tool 
applications is explained and illustrated in a folder re- 
leased by True-Trace Corp. Model a-3D is a precision 
stylus operated multiple hydraulic servo valve which 
controls the flow of oil to and from each end of three 
hycr<ulic cvlinders, two of which are mounted hori- 


For Industrial Use— 


This or This? 
Z oe 








OPEN JOINT PERMITS “CJ” WIPER'S CLOSED 
A STREAK OF DIRT JOINT KEEPS THE 
AT JOINT OPENING ENTIRE ROD CLEAN 
For those ary requiring ebsolute freedom frem dust or dirt 
passing through FT cts We toclons of pone, we have especially 


designed—the 
FALL WIPER RING with Closed Joint 
(our P/N-FWR-CJ) 
In addition to the above, and since 1944, we have also manufac- 
tured - Army end Navy Use the 3 Piece FALL WIPER RING 
pwe-2e 


ee fe = Ansasian’, 1. IE" dometer ner. Thi numbers comets of 3 peces 


os Ring (Body 
qrrentled tate one ; «(1 3 ons SSanpinee spit compres 


Cover bond eorveuedies. spring in 
y Band causes squeeze grip coction on rod. 


Grip Action 
—potented 





Squecze 
Spring Ooes It 
—and squeeze grip is Suey 


mobile In ANY temperature. 
Our engincers will gladly work 


ith rt 
problem. Write, So eam ot “4 
Ace Products Co., Toledo 1, Obie 


LOADED 
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ELIMINATES INTERLOCKING SWITCHES 
AND COMPLICATED ACTUATING DOGS 
This exclusive switch is ideal for pulsing sole- 
noid valves on air-hydraulic controls, sequencing 
circuits, etc., because it allows other controls to 
reverse or operate the same circuit. It sends a 
short electrical impulse and then switches itself 
out of the circuit. 

GIVES MORE DEPENDABLE CONTROL 
Switch replaces timers, relays, and troublesome 
one-way s to simplify circuits—cuts chances 
for failure. °No delicate adjustments. 

LOWERS COST OF CONTROL CIRCUITS 
Impulse switch costs less than complicated con- 
trol devices it replaces. Fewer switches are 
required for sequencing. Because of simplicity, 
maintenance is easy. 

SPEEDS UP AUTOMATIC OPERATION 
Automatic machines can run faster because yee 
can be more closely sequenced. There's no delay 
due to timer tolerances or extra machine motions 
to actuate interlock switches. 


TRY IT NOW—WRITE FOR BULLETIN ESF-12 


ELECTRO SNAP 


4224) 
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Widely used Watson- 

Stillman Laboratory 

Presses, with capacities from 10 

to 100 tons, operate at a maximum pressure of 

6,050 psi. Conventional packings, because of extru- 

sion. had to be replaced in 4 to 7 days; the G-T Ring, 

in the same application—as a dynamic ram seal— 
lasted from 3 to 4 months without extruding! 

That's why Watson-Stillman switched to the G-T 

Ring—and switched for good! 


ay SPA + 


The Paimetio G-T Ring, unlike 
an O-Ring, will not twist and 
turn in the groove. T-form pre- 
vents spiral foilure even in dy- 
namic applications 


CANNOT EXTRUDE... 


Resilient 'T-section supported 
by non-extrusion rings on 
either side makes extrusion im- 
possible. As pressure is ap- 
plied, non-extrusion rings ore 
viged against cylinder woll, 
blocking the path of extrusion 


. , ms ‘A ; 
SA 5 


Write for ovr Manvel MP-200, Engineering 
Standards for Palmetto Molded Packings. For 
design information on G-T Rings, see our cata- 
log in Sweei's Product Design File. 


pacang more parrmance ais wey apleation 
GREENE, TWEED & CO. orth waes. rs 
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zontally with piston rods at 90 degrees to each other, 
the third of which is mounted perpendicular to the 
plane of the other two cylinders. Design, operation and 
special features of the unit are fully described. 
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HAND AND FOOT OPERATED VALVES... of 
Ross Operating Valve Company’s 600 and 880 series 
are featured in their new bulletin 303-B. Described 
are many design advancements of three- and four-way 
hand operated and thres- and four-way foot operated 
valves. The bulletin details installation data; parts lists 
and exploded views of the valves show the assembly 
relationship between parts. Colored air flow diagrams 
for the three- and four-way valves are also provided. 
Fill in No. 172 on Reader Service Card 


Low Pressure Bleeding 


Concluded from pege 55 


course from the reservoir, into the return port of the 
master cylinder, through the selector valve, through the 
replenish valve, out to and through the park valve, 
right out to the bleed port (10) at the wheel. 

We see also that the reservoir is pressurized by air 
from the engine, which is received in the air stcrage 
tank (11) at around 100 psi, and is regulated to 10 psi, 
(12), and delivered to the reservoir. So, maintaining 
the brake in the attitude shown, and while air pressure 
exists in the reservoir, we merely need to open the 
bleed port to bleed off fluid, and air, at low pressure. 
Bleeding may then continue until fluid in the reservoir 
recedes to the refill level, then we can refill, and repeat 
bleeding, if necessary. 

If we set the park lever half way, air will also be 
bled from the park valve. During the bleeding proc- 
ess, the pedal should be pressed briefly to clear the 
pressure line, then released and the flow through the 
return allowed to continue. It will be noted that in 
this process we are reversing the usual direction of 
flow in the return line. 

The process can be used without operating the air- 
craft system, in this case we would supply pressure to 
the pressure line by means of a test stand, and apply 
shop air to the air storage tank, which would be con- 
trolled by the air regulator. 

Finally, we can check the condition of bleed in the 
system at any time, provided air is in the air storage 
tank and the reservoir, down to say 2 or 3 psi, by 
merely opening the bleed valve and noting any emission 
of air. 

The low pressure bleeding method has proved ef- 
fective in the aircraft system. We have seen some of the 
reasons why this is so, Operators who experience diffi- 
culty in bleeding any hydraulic system should certain- 
ly try this method, it will almost always prove more 
effective than a high pressure method. 
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LOOK 


RIVETT OFFERS NEW 


4-way 3000 p.s.i. 


Designed and Built to J.1.C. Standards 


Direct Solenoid 
Furnished in 1/4" 1.?.$. 


Grecter flow capacity. (Ex: 6600 series %4" size rated 
at 28 G.P.M. at 15 ft. per sec.) 


COMPARE and PROVE! 
Less pressure drop. 
More compact in size. ; Get new Catalog sarennt 


Seven spool designs for 3 and 4-waoy control. ' shows why new Rivett gasket-mounted so- 


Dust sealed and moisture resistant. Roomy wiring box. lenoid: pilot valves are yd? illustrates flow 
operations for all piston desigas. This book 
Continuous duty, shock mounted solenoids. 3.6 amps is a must on every board —easy to understand, 
inrush and .45 amps holding at 115 V. it will simplify your valving problems. 
a 
Shock resistant spool. Scalloped design and metering Write today! 
grooves eliminate impact. EOE 2 AE + ee 
All surfaces precision ground. 
May be mounted in any position. 


High tensile, nickel alloy body. 


Rivett Lethe & Grinder, inc,, 
Brighton 35, Boston, Moss 


r 
| 
| 
| Pieose send free Cotalog 260 
| 
| 
| 
i 


a 
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RIVETT LATHE & GRINDER, Inc. 
Brighton 35, Boston, Mass. 


City 





furnishes a complete power package 
VALVES © CYLINDERS « POWER UNITE 
Ale and Hydroviic © All sizes and types 
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O-M 
CYLINDERS | 


air ny 


Designed and engineered with 
the weer in mind, O-M Cyl- 
inders embody every 
essential construction and 
mechanical feature to as- 
sure trouble-free perform- 
ance and long service. 
They are built of steel with 
bearing surfaces of bronze—precision ma- 
chined with modern equipment. 
Cylinder bores are honed to @ fine finish, and the 
hi-tensile piston rods are polished to give 
long life and smooth performance. 
Effective O-ring static seals are backed up to prevent 
extrusion under high pressures. All packings 
are self-adjusting and are carcfully selected 
for proper usage 
A rigid impection at the factory is your guar- 
antee of peak performance. 
O-M Cylinders fit where others wea't because O-M 
special interlocking mechanism eliminates 
bulging tie rods and end caps. 
Available in a full range of sixes (1 44" to 8” bores) 
with standard, 2 to 1 or oversize rods, 14- 
day delivery on most sizes 
Write teday for FREE catalog and 
<=") complete set of 44 and \-seale 
templates showing all cylinders 
and mounting brackets. 


ORTMAN-MILLER MACHINE CO. 
1 143rd Street - Hammond, ind. 

|_| Please have representative coll 

Please send lates! coteleg 

Neme 

Company —____.. 

1 Address _ ! 


Zone... Sate____} 


[or ten ate 
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Components, tools and equipment designed to 
improve operation of fluid power systems are 
duscribed here . . . for more information fill 
in and mail the post card bound in this issue. 


FLOW-RATE METER 
.. + mounts in any position 


Design: Unit consists of meter body, 
replaceable meter range insert, pack- 
less friction-free seal, mounting yoke, 
6 inch dial indicator and pressure dif- 
ferential adjustment screw. On the 
yoke is provided a mounting pad for 
accessories such as micro-switches, 
pneumatic or electrical position trans- 


mitters, or local controllers. 


Features: Flowmeter combines the 
in-line installation simplicity and 
economy of the differential orifice 
with the linear measurement signal. 
The pressure drop at any given set- 
ting is essentially constant through- 
out the flow range. 

Sizes: Available for installation in 
pipe lines from 14 inch to 12 inches 
to cover flow rates from 0.2 to 2,000 
gpm. 


Devicengineering Company 
Philadelphia, Pa. 
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LUBRICANT DISPENSER 

oll powered 
Features: Hydraulically operated 
valve for dispensing predetermined, 
measured quantities of lubricant. 
Valve incorporates an adjusting screw 
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Continued from page |8 


at each end of the measuring cham- 
ber for controlling the exact quan- 
tity of lubricant output desired. 
Valve is designed for use with a 
four-way control valve which is sup- 


plied with lubricant from a power 
operated pump. 

Applications: Provides means for 
automatically applying metered quan- 
tities of oil or grease to gear cases, 
bearings, electric motors, and in as- 
sembly line operations. 

c 


Engineering 
Industrial Division 
St. Louis, Mo. 
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QUICK CONNECT— 
DISCONNECT COUPLINGS 
... for high pressure 
applications 


Designation: “H”" Series 

Design: Metal to metal valve stop 
in closed position permits positive 
control of the compression of the 


valve washer sealing member regard- 
less of the surge or pressure build-up 
in the line. New type barrel spring, 
with a perforated “spider”, full circle 
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QED ... more safety and 
more savings are pumped 
into hydraulic equipment 
when CELLULUBE 150 is 
the fluid. 


announces the new 





Here's how surely CELLULUBE 150 tends tu elimi- 
nate your line-break fire hazard. 


We've poured it over molten liquid baths. Result: 
merely intermittent flicker of flame which would 
not support combustion. 


We've atomized CELLULUBE 150 onto hot metal 
flame-heated to approximately twice the tempera- 
ture at which petroleum based fluids spontane- 
ously ignite. There was no ignition with 
CELLULUBE 150. 


In addition to providing such outstanding fire 
resistance, CELLULUBE 150 assures excellent lu- 
brication .. . is non-corrosive, non-reactive, chemi- 
cally stable, long-lasting . . . contains no additives 
«++ has a high boiling point (approx. 790° F.)... 


requires minimum fluid maintenance... is com- 
petitively priced. 





Let us help you pump more safety and savings 
into your hydraulic equipment. We can start right 
away by sending you technical data... and 
supplying arswers to your specific hydraulic fluid 
problems. Your request will get prompt attention. 


Celanese Corporation of America, 
Chemical Division, Dept. 588-L 
180 Madison Avenue, New York 16, N. Y. 


* 


CHEMICALS 


*Reg. U.S. Pat. Off, 





New Products 





valve stop and guide, holds” valves 
steady in open position, allowing no 
valve float. 
Construction: High tensile 
strength alloy steel is used, but the 
couplings can also be made in a 
variety of stainless steels and non- 
ferrous materials to meet unusual 
conditions. 
Sizes: Available in % to 10 inches 
inside diameter 

Saap-Tite, Inc. 

Union City, Pa. 
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RELIEF VALVE 
. for clamping circuits 


Features: Working parts of this 
spring loaded, guided piston type re- 
lief valve are made from hardened 
steel and ground or honed to fine fin- 
ish and close tolerance. 

Specifications: Models are avail- 
able in standard, screw or hand knob 
pressure adjustment, in seven differ- 


ent pressure ranges. These extend 
from the lowest of 10 to 30 psi to 
the highest from 200 to 600 psi. 


pe ih ii coe 397) 
Daas Z 


—~ Reservely Port 





Sizes: Available in 4 inch and % 
inch. 

Applications: Particularly suitable 
for circuits where pressure is con- 
trolled by a continuous flow through 
the relief valves. 

Fiuid Controls, Inc. 
Mentor ° 
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4-WAY SELECTOR VALVE 
. «+ for low pressure systems 


Designation: Model No. 8-576 
Features: Designed for use in air 


Continued 


or hydraulic systems, this two-posi- 
tion, 4 way selector valve is excep- 
tionally leak-proof at working pres- 
sures to 100 psi, and maintains very 
low handle torque. Handle stops as- 
sure positive alignment of ports. 


Construction: Black anodized, cast 
aluminum body reduces weight to 
a minimum. Valve body dimensions 
are 24 inches wide, 1% inches 
high. 

Sizes: Available only in 4 inch tube 
size per AND 10056. 

Sprague mg Corp. 

Fili in No. 122 on Reader Service Card 
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The David Gessner Company, Worcester, Mass., manufacturers 
of modern cloth finishing equipment, employs NOPAK Air Cylin- 
ders in its sizing machines to raise and lower heavy rollers, and, 
in some casos, to equalize roller pressures. The examples pictured 
may suggest how you, too, can use NOPAK Cylinders, controlled 
by NOPAK Operating Valves, to build accurate, simplified ma- 
chine movements into your plant equipment, or into machinery 
that you manufacture for resale. 


The NOPAK Application Manual shows you how NOPAK Valves 
and Cylinders ore being used in all types of industry, in many 
types of machinery and equipment for pulling, pushing, lifting, 
lowering, clamping, positioning. If you haven't seen a copy, 
ask your NOPAK representative, or write. 


GALLAND- HENNING NOPAK DIVISION 


2743 SOUTH 31ST STREET MILWAUKEE 46, WISCONSIN 
Write for Bulletin SW-2 
Representatives in Principal Cities 


ALVES AND CYLINDERS 
DESIGNED for AIR and HYDRAULIC SERVICE 


TA oe ES MER 
A 7996-%4-HA 
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HYDRAULIC PUMP 
-_lacersa' wow | TISMAP-TITE’s MEW “H” COUPLING 

Designation: Air Hydro Pump 

Features: Produces hydraulic pres- 

sure by means of a small volume of 

compressed air. This model has a 


ratio of 690 to 1 and will produce 
hydraulic pressure of 60,000 psi, with 


100 psi air. The pump automatically 
comes to rest when the desired pres- 


sure is reached, holds this pressure . 
without consuming more air. Any 


intermediate pressure can be ob- 


tained by a simple turn of the air 

control valve, which is an integral & INSTANT UNCOUPLING 
part of the pump. 

Application: For high pressure hy. | IN YOUR HYDRAULIC or HIGH PRESSURE SYSTEM 


drostatic testing. 


pales SG | The Smallest Coupling, Size for Size, with Wigher Efficiency and Wighest Strength 

New York, N. Y. The large inside diameter—with its recessed valve washers, fluted 
Fl ta Me. 128 ce Render Service Card valve stems, and valve stops with minimum flow restrictions, com- 
bine to allow maximum flow capacity. 


| MINIMUM MAINTENANCE 
LIMIT SWITCH ee The valve washers, which are under con- 


.. + provides 70 degrees i= * trolled compression, last indefinitely. 
overtravel . & 


Designation: Loxswitch Series L100 4 F POSITIVE SEAL 

Design: Incorporates a new trigger- i 2 The line pressure inside the exclusive 
type mechanism with only four rotat- 12 U-Packer keeps it open and forced back 
ing parts. The greater margin of over- : against its metal backing—the higher the 
travel is accomplished without the i | pressure, the tighter the seall 


use of cams, levers or extra springs. 
RESISTS HEAVY SURGE 


Snap-tite’s full-circle valve-stops resist 
heavy line surge. The valves cannot float. 


Available in sizes 4%” to 10” in 
alloy steel or to specification. 





. See the Snap-tite’ 
70 degrees overtravel is provided in e$ p ~ 
either direction of the lever. representative in 
Feature: Overtravel’s purpose is to your city, or write 
facilitate faster installation by pro- 
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Continued 


viding an additional safety factor, 
and greater protection against switch 
breakage and damage. 

Applications: For automating ma- 


chine tools and conveyors. 
R. B. Denison Mfg. Co. 
Cleveland, Ohio 


Fill in No. 124 on Reader Service Card 


SOLENOID VALVE 

SILVER BRAZING ..» for low pressure shut-off 
OW wasners snap orr con 
PREPLACE ON WORK Designation: Valcor U-3900 

Pitas Seek atadatl site uttiin, 06 teal Features: Self-lapping and self- 
time needed for dies or exact strip. ss the valve has a 100 per 
% Suitable for vse with induction, gas-cir, cent efhicient seal in both directions. 
Straight-through flow, it has an ab- 
solute minimum pressure drop. The 


% Available in EASY FLO and SILFOS as 
well as Copper, Bronze and other alloys. 


LUCAS-MILHAUPT 


5052 S. LAKE DRIVE, CUDAHY, WISCONSIN 








“O-RING” TUBE COUPLINGS 


ELIMINATES 
FLARING, 
THREADING, valve weighs only 33 pounds. 
Specifications: ing voltage 
WELDING, —18-30 V.D.C.; Current drain— 
SOLDERING amp @ 24 V.D.C.; Maximum Oper- 
anng pressure—100 psi; Porting— 
AND 10050-4. Other port sizes 
available either normally open or 
A HACKSAW AND FILE I$ ALL YOU NEED normally closed. 
Excessive wrench torque is unnecessary for seal does Valcor Engineering Corporation 
not depend vpon tightness of the nut. Nut fits loosely on the tube for ease of assembly. Kenilworth, New Jersey 
The higher the pressure the tighter the grip. LENZ FITTINGS are ideal for quick, simple, Fill in No. 125 on Reader Service Card 
easy te assemble, leak-proof connection — for steel or copper tubing —on air and 
hydraulic systems. 


QUICK-CONNECT COUPLING 
. +. handles large volume of air 


DO YOU KNOW asourT . 
LENZ REDUCER CouPtNcs? | Designation: Series 3-RL 


Reduces coving: ave odooters for tondord Design: Equipped with an automatic 

as ag ee A ptt oer sleeve lock, this one way shut-off 
edopter avin, coupling is quickly and positively 

connected by pushing the plug into 
LENZ COMPANY the socket. A locking ring in the 
socket, which is forced into a groove 


in the plug when coupling is con- 
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Now... 


more hydraulic work 
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Pantex 


¥%° Pilot Operated 4-Way Valve 
Solenoid Controlled 
100-5,000 p. s. i. 





This wide-range Pantex Valve 
offers many unusual 
operating features, for instance: 


Hollow Type Spool 
gives true open-center valve, provides through- 


af ee a Ce - flow passage to tank port when spool is 
be: 0 available — — i centered and both cylinder ports blocked, 
Be age om Tandem Operation 
(F ; _ Relief Valves = possible with two or more valves and with 
» «=: 350 — 5,000 ps.i. only one “out” and “in” tank line used, 
. - Simple, Compact, Economical 
ve" Directly Operated 4 P installation and operation made possible by 
4-Way Valve : single conduit connection; less inrush amperage; 
Solenoid Controlled 


and replaceable cartridge-type solenoid coils— 
100-5,000 p.s.i. , + .. + plus other features of fast response, low leak- 
%" Pilot Operated ig age and choice of six spool types make this valve 


Ww. alive an unusually effective unit for present or con- 
ower. s Ze templated hydraulic control applications. 
Remotely Controlled ; 


100 -- 5,000 p.s.i. 


4 


* 


... hydraulic 
control 


specialists ... 


since 1927 





® 


PUMPS 
VALVES 
CYLINDERS 


“Musce” manufactures many standard and 
special hydraulic contro! units which include: 
Hydraulic Cylinders—ell types 

Control Velves—capacities to 30 G@PM—2000 PS! 
Lever Operated Check Valves 

Reciproceti Valves 


Ropeting Swivels 
Check Vaives 
Package Power Units 


"HUSCO” CUSTOM BUILT 

HYDRAULIC CYLINDERS 
Complete tines of single-acting and doubie- 
acting cylinders, differentia! type, as weil as 
telescoping cylinders, ere available. All cyl- 
lnders ere bullt te customer application re- 

quirements. “HUSCO” cylinders ere: 
(1) Designed to insure concentricity of 
quides which are piloted from the same 

diameter 


(2) Adequetely quided to prevent any bear- 
ing load against the Sop eo 
full life of packings and iding 
equinst leakage 


(3) Provided with an adjust aut for take up 

on the packings 
“HVSCO” welcomes the oppertunity te pre- 
vide engineerli'g assistance on pr vb 
raulic equip- 


lems end in aeveloping new 
ment 


Used on: 

Construction, | 
and Agriculture! 
HYDRAULIC UNIT 
SPECIALTIES CO. 


, Materiel Handling 
at 
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nected, provides practically 360 de- 
grees metal-to-metal contact, reduces 
wear and insures tight fit. 


Construction: Sockets are brass 


Continued 


PACKAGED POWER UNIT 
.. + for special machines 


: Package illustrated is 
for a special machine that drills, taps 





and mills hydraulic steering housing. 


with steel sleeves, plugs are steel. 
lies It includes powering a fluid motor, 


Sockets for use with small hand op- 
erated air tools are available in alumi- 


num 


Applicetions: Will handle any air 

line and many other fluid line appli- 

cations requiring 44 to % inch con- 

nections. 

The Hansen Manufacturing Co. 
Cleveland, Ohio 


which feeds and turns a tapping head. 
The unit feeds a milling head, 
clamps the part and operates a posi- 
tioning cylinder which in turn re- 
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CHECK 
VALVES 


=—— 





FRANKS 
SSN 


@ DEPENDABLE 
SO ao 





BLOW PRESSURE 


DROP ®@ For Oil 


@ Copper Brazed Stee! Bodies 
@ To 3000 P.S1. Service 
@ Pipe Sizes 4", %", a", %” 


BLOW cost 
@ FOR OIL 


Write er phone Mentor, Ohie, Blackburn 5-2625 for complete specifications. 
Manufacturers of Hydraulic Valves and Devices 


Relief Valves * Check Valves * Restrictor Voives 
Needle Valves * Pilot Check Valves * Special Voives 
Pressure Compensated Flow Regulators 





1264 N. CENTER STREET + MENTOR, OHIO 
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locates the part of the tapping, after 
the drilling operation. 

Construction: Vane pumps rated 
at 2000 psi; two 2 hp electric mo- 
tors; solenoid directional valves; 
compensated flow controls; pressure 
controls and check valves; fittings 
and tubing, and 40 gallon reservoir. 

4. N. Fauver Company, Inc. 
Hydraulic Division, 
Detroit, Mich. 
Fill in No. 127 on Reader Service Card 


HYDRAULIC POWER UNIT 
. « « Ils complete control 
package 
Designation: Hi-Lo-Pac 
Design: This self contained unit 
provides a hydraulic pump, oil reser- 
voir, pressure relief valve, filter and 
rwo control valves. It's designed for 


direct drive from a tractor PTO 
shaft. 
Specifications: Delivery up to 12 
gpm, up to 10 hp; 2% gallon oil 
reservoir; cartridge type pressure re- 
lief valve factory set at 1,000 psi; 
easily cleaned enclosed brass screen 
filter; drive from 200-600 rpm, two 
control valves for control of either 
single-acting or double-acting sys- 
tems individually or simultaneously. 
Char-Lynan Company 
Minneapolis, Minn. 
Fill in No. 128 on Reader Service Card 


4-WAY CONTROL VALVE 
... has built-in adjustable relief 
valve 


Designation: Model 1260 


Features: A 3 position valve with 
open center spool, spring return to 
neutral. The spool is hardened, ground 
and chrome plated. The handle can 
be mounted in any of four positions. 
Applications: For operating hy- 
draulic loaders, dumps, industrial hy- 
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your leather packings 
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are only as good as 
the leather they're made from 


That's why Rhoads Packings are made from premium Tannate 
leather. Tannate is a special tanned leather, developed for indus- 
trial applications exclusively. It's a flexible leather, which means 
it can be formed with a minimum of strain, and yet retain a higher 
proportion of the leather’s natural strength, Because of this extra 
strength Tannate will withstand the highest pressures to which any 
packing can be subjected with a minimum of cold flow or extrusion. 
Tannate leather is a non-abrasive material, therefore these packings 
will not score or abrade cylinder walls or pistons. impregnated to 
meet your requirements, Tannate leather packings become adapta- 
ble to a wide range of operating conditions . . . they can be made 
hard as rock or soft and flexible. 


Tannate packings are precision molded and finished to provide 
an effsctive seal against glycerin, alcohol, mineral, fish and animal 
oils . . . water, vegetable or any other non-caustic, non-acid fivid. 
For more specific information write J. E. Rhoads and Sons, 35 North 
6th Street, Phila. 6, Pa. 


RHOADS 


INDUSTRIAL LEATHERS 
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draulic equipment, farm tractor im- 
plements. Can also be used as a single 


unit or mounted in series for mul- 
tiple control situations on all types 
of hydraulically actuated equipment. 
Specifications: Relief valves are 
factory set at¥000 psi, but are ad- 
justable from 750:to 1500 psi. 


Dukes Sones Inc. 
Chicage, Ili. 
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HAND TUBE CUTTER 
.»» with burring blade 


Designation: Model 216A 


Features: Cutter is rugged, adjust- 
able for tubing ranging from ¥% to | 
inch outside diameter. It produces 
clean, squarely cut ends on steel and 
stainless steel tubing, also on softer 


copper, brass and aluminum alloy 
tubing. Ball handle feeds cutting 
wheel with even pressure as cutter 
is rotated around tube. The burring 
blade is recessed in the handle. 
The Parker Appliance Compony 
Cleveland, Ohie 
Fill in No. 130 on Reader Service Card 


Continued 


FLUID POWER ACTUATOR 
...+ with diaphragm seal 
Designation: “Class 2” 


Design: Bead type seal design, and 
wall thickness of only .050 inch make 











possible smaller, lighter, less bulky 
actuators. This diaphragm will toler- 
ate considerable misalignment, will 
adapt itself well to rough applica- 
tions. As a long stroke piston seal 
diaphragm with the O-ring bead 
seal characteristics, it functions efh- 
ciently at pressures up to 500 psi. 





0-6000 psi SERVICE with 
LOW TURNING TORQUE 


Exceptionally low turning torque is obtained by “‘floating’’ the valving disk 
in the service fluid, thereby balancing the pressure and eliminating thrust 
bearings ...a sound application of the hydraulic engineering principle that 
fluids under pressure exert force equally in all directions. 


Sealing rings on both sides of the selector disk eliminate leakage at all times 
whether pressure is forward, back, or off entirely. 


For air and gas service, 0-1000 and 0-3000 psi; for fuel, hydraulic oil, petro- 
leur, and water service, sizes 44” to 1”, 0-2000 and 0-6000 psi. 4, 3, and 4-way. 


Write for catalog no. 454 for complete information. 


@ 00-6000 psi service 
@ Lew turning torque 
@ Pare! mounting 


@ Semi-steel, bronze, 
aluminum alley 


@ Ne leakage at any time 
@ 3 types of portings 


Distributors in principal cities from coast to coast. 


SF. ~§ ~& -5 ~4 


REPUBLIC MANUFACTURING CO 
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Applications: For all air and hy- 
draulic applications falling within 
the limits of the diaphragm stroke. 


Bellofram Corporation 
Waltham, Mass. 


Fill in No, 131 on Reeder Service Card 


VARIABLE DELIVERY PUMP 

. for feed applications 
Designation: Type JK-10602 aad 
JK-10604 
Design: These compact packaged 
units are identical in design, con- 
struction and principle of operation 


to earlier models of the feed pumps. 
However, the variable delivery radial 


piston pumps in the new feed pumps 
are over four times larger in capacity, 
yet the mounting and overall unit 
dimensions are identical to the earlier 
designs. 

Features: Dual, direct solenoid ac- 
tuated, built-in control valves provide 
quick and positive control functions 
in response to remote pushbutton or 
limit switch control. Inspection, ad- 
jusement and servicing of practically 
all parts can be performed without 
removing pump, disconnecting pip- 
ing or draining the system. 





Specificctions: At drive speed of 
860 rpm Type JK-10602 has maxi- 


mum feed of 465 cipm at 1000 psi, 
rapid traverse of 1570 cipm at 300 
psi; Type JK-10604 has maximum 
feed of 465 cipm at 1000 psi, rapid 
traverse of 2480 cipm at 300 psi. 


The Oligear Company 
Milwaukee, Wis. 
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MOISTURE SEPARATOR 
. for air lines 


Designation: Series 150 


Feature: Designed for either con- 
tinuous or intermittent flow lines, 


the units operate without pressuté 
drop and with no flutter. Because the 
float triggers the moisture discharge 
rather than actually opening and 
closing the port, the unir gives high 
efficiency. A built-in filrer screen pro- 


tects Operating parts against rust and 
grit. 

Sizes: Available for 4% to 3 inch 
lines. Operating pressures are 10 to 
250 psig. 

Wilkerson Corp. 
Englewood, Colorado 
Fili in No. 133 on Reader Service Card 











AIR and OIL CYLINDERS 


in Industrial Applications 
by Elmer F. Heiser 





The first book of its kind—written by a practical man 
for practical men. Based on 18 years of first hand ex- 
perience in working with people on cylinder 
design, selection and 


Twenty-one chapters packed with useful informa- 
tion fen tee man who buys, uses and maintains both 


hydraulic and pneumatic cylinders. 


One chapter—"Cushion Limitations and Variations” 

—is the most complete pes treatment on cush- 
ions ever published. chapters are devoted to 
ener Sig ncn eee eg) er aay a 


See 
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APPLIED HYDRAULICS 


1240 Ontario St. Cleveland 13, Ohio 
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News about people, manufacturers and sales organizations 


Arthar 8. Warner 
Minnesota Rubber & Gasket Company 


Charles T. Zaoral, vice presi- 
dent in charge of sales and a direc- 
tor of the company for the past two 
years, was elected president of The 
New York Air Brake Company. 
Bernard Peyton, formerly presi- 
dent was elected chairman of the 
board. 


Promotion of Arthur B. War- 
ner from assistant plant manager 
to factory superintendent at the 
main plam of Minnesota Rubber 
and Gasket Company was an- 
nounced by Paul T. Dennison, presi- 
dent. 


George Bell will head up West 
Coast operations for Resistoflex 
Corporation. He will be manager 
of the new bulk storage and assem- 
bly plant now being completed at 
Burbank, California. Bell was pre- 
viously general manager of Aero- 
Coupling Corp., a subsidiary of 
Aeroquip Corp. Also announced was 
the appointment of Carl A. Carl- 
sen as aircraft sales manager. 


Pantex Manufacturing Corpo- 
ration has acquired the complete 
line of plug valve actuators formerly 
manufactured by Valve Controls 
Inc. Pantex plans to continue distri- 
bution through regular distributor 
channels, 


Herber L. Newell was named 
assistant general manager of The 
Denison Engineering Company. 
Newell was previously general man- 
ager of Barrett-Cravens Company. 


Walter E. Max was appointed 
general superintendent of the 
Worthington Corporation Buf- 
falo Works. He joined the company 
in 1934 as a machine shop appren- 
tice, was named manager of the serv- 
ice and erection department in 1950. 
Harry P. Yount succeeds Max in 


his former position. 


The John 8S. Barnes Corpora- 
tion announced the following 
changes in sales personnel. Tom W. 
Burns, for several years a sales 
engineer on the home office staff, is 
now with the company’s eastern of- 
fice, Trenton, New Jersey, repre- 
senting the organization in the New 
England division. Bert McClene- 
ghan, manager of the Chicago sales 
office, will have general supervision 
of the recently opened factory 
branch office in Milwaukee, Wis- 
consin. Keith Struthers will be as- 
sociated with McCleneghan. 


Chamberlain Industries Ltd., 
London, England, have appointed 
Drummond Asquith (Sales) 
Lid., Birmingham as sole distribu- 
tors in the United Kingdom of tube 
bending machinery which they de- 
sign and manufacture in conjunc- 
tion with Walter P. Hill Inc., De- 
troit, Michigan. 


The Parker Appliance Com- 
pany’s Tube and Hose Fitting Divi- 
sion and the Industrial Hydraulics 
Division announced the promotions 
of Frank Barilla to district man- 
ager of Wisconsin and Minnesota, 
W. O. Murray to manager of west- 
ern Pennsylvania and West Vir- 


ginia, Herbert H. Walley Jr. to 
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HANNIFIN HYDRAULIC CYLINDERS 
HAVE REVOLUTIONARY NEW GLAND! 


...externally removable and replaceable 


without dismantling cylinder! 

Here's the biggest improvement in cylinder design in the 
last 50 years. This exclusive Hannifin gland is a bronze 
cartridge, externally removable and replaceableasaunit to 
meet J.1.C. recommendations. A face type spanner wrench 
is the only tool you need. Now look at the packing! The 
“Wiperseal” serves a dual purpose as it wipes both or 
to provide a dry red on the out-stroke, a on 
the in-stroke. The "Lipseal” is self-compensating, self- 
relieving and non-adjustable ... provides an efficient seal 
throughout its long life. Ask for a demonstration...every 
Hennifin man carries « cutaway sample of this “jewel” 


of a gland with him at all times. 


HYDRAULIC CYLINDERS 


bination mountings. 
tandard mountings... many ye ds. steel cylinder 
from 38 _duty tie rods. Steel hard chrome 
ohh sa ‘ panorul? ground and polished then ne 
lose to , Piston 


7 





g stv¥ies —— 


Side Loss 
: 
Angle Mounted 
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Heanifin Corporetion. 545 South Wolf Toad, Des Pieines, IMinels 
Air end Hydreuile Cylinders © Hydraulic Power Units © Pnoumetic ond Hydresilc Presses © Alr Contre! Valves 
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district manager of all New England 
excepting Connecticut, and Keith 
R. Detrich to district manager of 
Kansas, Oklahoma, Missouri, lowa 
and Nebraska. Minor Rubber Co., 
Inc., Bloomfield, New Jersey, has 
been appointed authorized distribu- 
tor for Parker O-rings. 


A change in name from Sprague 
Engineering & Sales Corp. to 
Sprague Engineering Corpora- 
tion was announced by Robert B. 
Sprague, president. The change in 
name does not in any way affect the 
entity or management of the cor- 
poration. 


C. H. Wilkinson was elected 
president of the Logansport Ma- 
chine Company, Inc. Mrs. E. P. 
Wilkinson resigned as president 
and was elected chairman of the 
board. 


Robert B. Porter Company, 
Los Angeles, was appointed Cali- 
fornia factory representative and 
sales jobber for Minnesota Rub- 
ber and Gasket Company’s 
products. Robert B. Porter, presi- 
dent of the California company, 
will be in charge of sales and serv- 


Robert 8. Porter 
Robert P. Porter Company 


Tom Du Fresne was named 
manager of The Ray M. Gordon 
Company's new sales office and 
warehouse in Milwaukee. The com- 
pany, covering Wisconsin, special- 
izes in hydraulic, air and related 
automation equipment. 


William Bennett was named su- 
pervisor in the up-state area of the 
Hydraulic Division of the J. N. 
Fauver Company, Inc. His activ- 
ity will be as a specialist in this field 
in conjunction with the Flint and 
Grand Rapids offices. 


Nathaniel B. Nichols, manager 
of Raytheon Manufacturing 
Company’s research division was 
appointed an assistant vice presi- 
dent. An _ internationally-renowned 
authority in the fields of servo- 
mechanisms and electronics auto- 





CARDWELL HYDRAULIC PUMPS 
are fodiens to J.1.C.* standards | 


Here is what it means to you: 


1. COMPLETELY SEALED TANK 

2. SUBPLATE MOUNTING OF COMPONENTS 
3. “OFF THE FLOOR” CONSTRUCTION 

4. FILTER ACCESSIBLE FOR CLEANING 

5. “QUICK CHANGE” DRAIN VALVE 


You will get all these advantages with traditional 
quality when you buy Cardwell Hydraulic Power 
Pumps to operate all your presses. Cardwell 
Hydraulic Pumps are available in a wide range of 


HP GPM 
(Horse- (Gallons 
power) Per Minute) 


PSI 
(Pressure 


*JOINT INDUSTRY CONFERENCE—A group of Ranges) 


hydraulic inted by the industry to estab- 
lish and perfect design and performance standards. 


The CARDWELL MACHINE COMPANY 


FRANKLIN AT 19th STREET, RICHMOND 11, VA. Sl A CARDWELL TRADITION SINCE 1679 
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ete ¢ Flexibility 


vith h 
} A =o series ‘*U’’ 
“UNIVERSAL MOUNTING 





AIR CYLINDER 


SIZES: Cylinders available for immediate 
in these sizes. Part Numbers 


and Prices Shown. 
1%” 1%” Bore 2” 1,” 
WATYyMAT VAIMA) 
4.95 
UAIS,MA2 UA2MA2 UA2'/,MA2A 
78.20 35.60 51.00 
UAIYgMAGA UAIMAAA UAIMAAA 
35.20 45.20 5840 
WAIYgMAGA | UATMAGA | UATY MASA 
38.20 46.50 55.00 
UAi'/pMABA UAIMABA 
34.80 47.80 


UATS/,MAIOA UA2'/,MA1OA 
40.20 58.20 





VAZMAI2A 
50 40 


UA2\/,MAISA 
62.20 


today! 
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PLASTIC Cl URES 
—the inexpensive way 
to. protect 
valuable 


part: 


during shipment 


Use them to— 


@ Prefect threads 
@ Keep ovt dirt and moisture 


@ Seal in lubrication or hydraulic fluids 


S.S.White plastic plugs and caps can 
save you thousands of dollars in dam- 
age complaints and rejections — at the 
cost of only a few pennies! Use them to 
cover openings and fittings before ship- 
ment. They're quickly and easily applied 
—and won't shake loose during transit. 
They're available in both threaded and 
unthreaded types and in a range of sizes 
and styles to meet every need. 


LET US QUOTE YOU ON YOUR REQUIREMENTS 
We can quickly fill © order from 

are prepared to make up spe- 
cial sizes when required. 


GET FULL DETAILS 
Baulletins P-5203 
and P-5312 bave 


full inform stion. 
Write for free copies. 


reli masts ws 


Dept. L, 10 BAST 40th St, NEW YORK 16, N. Y, 
Westers District Offies: Times Bidg.. Long Beach. Cal. 


104 Fill in No, 106 on Reader Service Card 














Post Scripts of Industry 





mation, Nichols joined the com- 
pany in 1951. Dr. K. C. Black was 
named head of the communications 
engineering department. He was pre- 
viously business manager of the 
Polytechnic Research and Develop- 


ment Company. 


Raymond H. Matthews has be- 
come chief engineer of Fenwal Ine. 
He will administer the company’s 
engineering staff engaged in the de- 
velopment of new instruments. 


John R. Howell has been named 
sales manager and director of 
Sterling Electric Motors, Inc. 
Associated with the company for 
over 25 years, he has experience in 
all phases of the sales and manage- 
ment field. Howell will direct 24 
district offices and over 400 dis- 
tributors and service representatives. 


Lindberg Air and Hydraulics 
Division appointed Power Drives, 
Ine., owned by Lawrence C. Dar- 
brake and Vincent G. Mansell, Bui- 
falo, New York, as exclusive repre- 
sentative for Western New York 


Eastman Mfg. Co., Manitowoc, 
Wisconsin, will celebrate its 40th 
anniversary with the erection of a 
50,000 square feet modern manu- 
facturing plant. The company, 
founded i. 1914, built its first plant 
in 1920 (picture insert), enlarged 
it to 30,000 square feet through the 


Continued 


D. M. Blackmore, for the past 
three years New York representa- 
tive for Pacific Division Bendix 
Aviation Corporation, was trans 
ferred to the West Coast. He will 
handle the company’s lhiydraulic and 
electro-mechanical products from 
the North Hollywood home office. 


Electro Dynamic Motor and Gen- 
erator Division of General Dy- 
namics Corporation has named 
James A. Setchell Company to 
handle sale and service of their mo- 
tors and generators in Arizona, 
Climax Service Company, in 
Colorado, Allan B. Collins was 
appointed district manager for the 
Kansas City, Missouri area. — 


Weston Hydraulics Limited, 
with its plant in North Hollywood, 
California, was acquired by the 
Borg-Warner Corp. through an 
exchange of stock and will be oper- 
ated as a subsidiary. The company 
designs and manufactures hydraulic 
and pneumatic equipment for the 
aircraft industry. Ira E. Weston will 
continue as president of the enter- 


prise he founded. 


use of several floofs. The new plant 
will not only represent an increase 
of 20,000 square feet, but will pro- 
vide this expansion on one level. It 
will also allow greater facilities for 
the company’s research and develop- 
ment departments, having the latest 
in modern test equipment. 
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Robert W. Bowman 
Aeroquip Corp. 


Kent R. Manning 
Aeroquip Corp. 


Aeroquip Corporation has as- 
signed Kent R. Manning to the 
post of factory manager, appointed 
Robert W. Bowman chief indus- 
trial engineer. Manning will direct 
plant operations, the methods and 
standards, production control and 
purchasing departments. Bowman 
will serve as industrial engineering 
consultant for Aeroquip and Aero- 
quip subsidiaries. 


The sixth Plant Maintenance 
& Engineering Show will be held 
at the International Amphitheatre, 
Chicago, January 24-27, 1955. it 
will be the first industrial exposition 
to occupy the huge new hall which 
has been built as an addition to the 
International Amphitheatre. Use of 
this hall will permit all general ses- 
sions to be held in the arena, direct- 
ly adjoining the exhibits. Registra- 
tion cards may be obtained from 
Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N.Y. 


Correction 
The A. K. Allen Co., Brooklyn, 
N. Y. makes and stocks air cylinders 
in strokes up to 20 inches. The 2 inch 
maximum stroke noted in their ad 
on page 138 in the November issue 
was Incorrect. 


THE 
MARKET PLACE 


WANTED—BUSINESS ASSOCIATE 
Rapidly growing fluid power sales 
organization in Denver wants top 
hydraulic pneumatic sales engineer. 
Part of company available to ht 
man. Box 12154 APPLIED - 
DRAULICS 





WANTED SURPLUS AIRCRAFT 
MATERIAL 


AN Hardware and Fittings; Stain- 
less—Aluminum—Steel—Brass (Rod 
& Bar) Any size type and —_ 
Get our cash offer by return mail. 
Send lists to: COLLINS ENGI- 
NEERING COMPANY 9050 Wash- 
ington, Blvd., Culver City, Calif. 


WANTED—DESIGN ENGINEER 


A Midwestern progressive manufac- 
turer requires the services of one or 
more engineers with design and ana- 
lytical experience in the field of 
movement and pumping of fluids 
(air, water, oil) on mobile equip- 
ment. Offers exceptional opportuni- 
ty to competent men with complete 
group insurance, profit sharing and 
pension plan. B. 8. degree in . 
neering or equivalent preferred - 
ly will be treated confidentially. 
box 12254 APPLIED HYDRAUL- 








A BEGINNER’S COURSE IN 
BASIC PNEUMATICS 


A complete reprint of the popular “Beginner's Course in Basic 
Pneumatics” in permanent form. 


The material has been enlarged and rearranged; two indices, one 
of Tables and Charts, have been added. Basic data on principles 
as well as components is easy to run down. 


The first source for individual reference and study as well as a 
practical text for company pneumatic training programs. 


A Beginner's Course in Basic Pneumatics” is designed for the 
man who needs quick, positive orientation in fundamentals. It is 
the first volume to give systematic attention to the principles and 
basic equipment of industrial pneumatics. 











geese SOCCRSRGRESCERESEEE 
SERVICE DEPARTMENT 


APPLIED HYDRAULICS Magazine 
1240 Ontario St., Cleveland 13, Ohio 


Please send .. Copies of “A Beginner's Course in Basic 


Pneumatics” 
Remittance enclosed []; Bill our company [) 


Company ..... 


$1 00 Name ... 


$1.00 per copy, postpeid Ss 
20-99 copies 90 cents each ea —s ‘ . on 
100 or more copies 80 cents each CECCCCCSESERSRESSSCEESSRCCERESEESRESEESEESEEeReeeeeseaeEEEE 
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Hydraulic and Electric Circuitry 


permitted the operator to chuck and 
unchuck the loading spindle. 


SEQUENCE CONTROL 


The sequence valve just after the 
pump ellowed oil, after a desired 
pressure was reached, to flow to 
another pilot-operated, 4-way valve 


Concluded from page 47 


and also to a 4-way pilot valve. With 
“port B” blocked in this cam-oper- 
ated, 4-way pilot valve, the pressure 
could only pass through “port A” 
and only during index was the flow 
through “port A” interrupted. From 
“pc | A” the oil was directed to an- 
other 4-way pilot valve. This valve 
was manually operated and per- 





JUST OFF THE ASSEMBLY LINE... 


New Flow Valve 


WESTINGHOUSE 
TYPE D PILOTAIR VALVE 


Gives you reliable control of single-acting and 


double-acting cylinders 


Gives you efficient interlocking and sequencing 


Gives you a choice of hand, foot, pneumatic, 
mechanical or electrical operation 


YOU'LL LIKE THESE FEATURES 


3,125 USES. Every valve is made up 
from a number of sections that bolt to- 
gether to give ony type of operation. 


PRESSURE SEAL STAYS IN THE 
GROOVE. Completely new Westing- 
house seal can't roll out of position 


WRITE FOR 

MORE FACTS 
or get in touch with 

your local Westing- 
house Air Brake Co. 
Distributor. He is 
listed in the classified 
phone book under 


. » « will not nick, scar, or chip. 


LONG LIFE, LOW MAINTENANCE. 
No moving metal ports rub against 
metal. Valve spool floats on rubber. 
Stainless steel spool and aluminum al- 
loy body resist corrosion. 


Westinghouse Air Brake 


COMPANY 
Industrial Products Division 


ont WILMER DING PENNSYLVANIA 


Prewmetic cylinders, volves, engineered pneumatic systems and air contro! devices of all kinds. 
Factory Branch Emeryville, Calif, Distributors throughout the United States. 
Distributed in Canada by Canadian Westinghouse Co., Ltd. Hamilton, Ontario. 
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mitted the operator to start and stop 
the spindle. Manual operation of 
this valve controlled the piloting of 
one side of the sequence valve in 
this circuit through “port B”, while 
“port A’s” oil flow passed on to an- 
other 4-way pilot valve that was the 
interlock between the chucking and 
spindle stopping circuit. This inter- 
lock permitted oil to flov’ through 
the spindle starting and stopping 
circuit first, then on to the chuck- 
ing circuit. This prevented the 
chucking or unchucking of a spin- 
dle before the spindles were stopped. 


FASTER RESPONSE NEEDED 

This circuit was adequate, but 
with the advent of carbide tools, 
machining time was decreasing; 
consequently, the need for a circuit 
that would respond much faster was 
of prime importance. To this end, 
we changed to a vane type, constant 
delivery, double pump, eliminated 
the sequence and 4-way pilot valve, 
and started using the solenoid-oper- 
ated, plunger type pilot valves. We 
also redesigned our feed “knock- 
out” mechanism to be hydraulically 
operated and completely revamped 
the layout of the hydraulic circuit. 
The old circuit was very satisfac- 
tory, but not one that a maintenance 
man would enjoy working with. 
The circuit was very similar to our 
present design, but was difficult to 
assemble and service. To overcome 
these undesirable features, we de- 
signed a very unique hydraulic pan- 
el, redesigned our spindle clutch 
and brake mechanism, our main hy- 
draulic distributor and added pow- 
er reverse. We have also taken ad- 
vantage of an accumulator as an 
internal leakage compensator in our 
chucking circuit and another one 
in our feed and reverse circuit for 
more instantaneous response. 


MAINTENANCE SIMPLIFIED 
These changes have proved very 


beneficial to maintenance men in 
the field, because our present cir- 
cuit is made up of easy-to-handle, 
packagnd hydraulic sub-assemblies. 
While we feel we have come a long 
way in achieving a simplified hy- 
draulic circuit, we can also appreci- 
ate the great strides that the hy- 
draulic equipment manufacturers 
have made. As they improve and in- 
troduce new products, we also bene- 
fit. 


APPLIED HYDRAULICS 





Two Pump Metering Circuit 


Concluded from page 36 


than that obtained from the previous control, in this 
respect. 

Since the resistance of the arc, the source of heat 
within the furnace, is already a function of both the 
arc current and arc voltage, balancing the are current 
against the arc voltage is questionable and may account 
for the erratic results experienced under certain oper- 
ating conditions. The control has no fixed standard 
against which to regulate. 

Further developr-ent led to the latest type of arc- 
furnace control shown in Figure 1. This is, essentially, 
an air-counterbalanced, hydraulic differential, ener- 
gized directly from the furnace bus. It is fundamen- 
tally a different type of arc furnace control. It elimi- 
nates the special differential field rotary generator. Its 
electrode motor is driven directly from tke furnace bus 
instead. The motor uses energy that is inversely pro- 
portional to the energy of the arc—not just the prod- 
uct of any voltage and current. It takes the right 
combination of these two to get the required energy 
(heat) into the furnace. This air-counterbalanced, 
hydraulic differential controls that combination. 

With the elimination of the special generator went 
the circuit complications, maintenance and time lag 
it introduced, and the special secondary current trans- 
formers with their tempermental characteristics, too. 

The electrode motor regulates at or near rated rpm 
where it has the power and energy to do the job 
correctly, easily and quickly. (One can accelerate or 
decelerate a car from 50 mph to 60 mph easily and 
quickly but from 5 mph forward to 5 mph rearward 
is something else. The question is twofold: Does it 
require the same power and energy? Is the power 
and energy available at the reduced motor rpm?) 
Electrode motors regulating at or near rated rpm do 
their job without overheating and straining. At these 
speeds they cool themselves and do not require high, 
suddenly applied torques to develop the required 
horsepower and do the required work. 

Since even minute changes in current or torque 
result in proportional changes in speed of the motor 
and electrode, this new control actually regulates the 
electrode speed in true proportion to are off-balance 
over a much wider range. 

The electrode motor (Mz in Figure 1) that does all 
the work of supplying the required pressure to lift 
the electrode is a constant speed motor, eliminating 
the problem of inertia just as reactance is eliminated 
in a d-c circuit. In fact, serious consideration is being 
given to putting a flywheel on this motor to obtain 
from it added energy required for instant acceleration 
of the largest electrodes. This constant speed motor 
is the fixed, standard reference against which the 
furnace is regulated and nothing happening within 
the furnace or power supply can upset it to make the 
control hunt or surge. 

The steps of development clearly indicate that im- 
provement in operation was the result of simplifying 
the electrical circuit and replacement of a mechanical 
hoist with an oil powered cylinder. 
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protect your hydraulic equipment 


# 


PORTABLE 


HOFFMAN FILTER 


This HOFFMAN PORTABLE CARTRIDGE FILTER helps your 
hydraulic machinery and equipment running at peak e” ciency 
. anywhere in your plant. 


The free-moving HOFFMAN CARTRIDGE FILTER prevents hydraulic 
machinery shut-downs due to oils . . . banishes stick 

valves . . . prevents component failure. It hooks into the oi 

system without interrupting mychine operation for a fast thor- 
ough filtering job to eliminate acids, gums, resins, sludge, 
dirt and other insolubles. 


Initial cost and upkeep are so low that savings in oil and 
reduced machine downtime let you write off initial investment 
in a hurry. 

Built in 30 and 60 GPH capacities with repackable or throw- 
away io = elem useful where continuous filtration 
is not ne 





HOFFMAN DISC FILTER, especiclly The HOFFMAN O11 CONDITIONER— 
suited for continvous filtration where combining @ filter end @ vaporizer—~ 





spece is timited 
ond initia! cost is 
@ prime factor. De- 
signed te opercte 
ot pressures up ito 
50 Ibs. Flow rates 
from tte 125 
GPM; removes 
perticies as smell 
os 5 microns. 


provides continu- 
ous, complete con- 
ditlening of con- 
tamineted hydrav- 
tie ofits, All solids 
ond solubles re- 
moved, Capacities 
renge from 25 te 
600 GPH. 





Consult Horrman Filtration Engineers about your mainte- 
nance problems in oii and other fluids. 


Mail this coupon for specific information on the various types 
of HOFFMAN INDUSTRIAL FILTRATION EQUIPMENT. 


INDUSTRIAL FILTRATION DIVISION 


U.S. HOFFMAN MACHINERY CORP. 
DEPT. AH, 105 FOURTH AVE., NEW YORK 3, NY. Y. 


SOCOOSHSSSOSOSOSOSSEHSSSHSEHSSOSEEEOESE 
Filters 


Filtration Equipment. 


| 


seperate 


Dept. AH, 105 Fourth Ave., New York 3, N.Y. 
Please 


send me the bulleti hocked on 


Matin 





SSCSOSSSSOSSSSSSSSSSSSSESSESSSOSCSOSOSSESSE 


—- 


Corteidge Filters 
Oi! Conditioners 


Pressure Filters 
Coolent Clarifiers 
Vecwum Filters 
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ACCUMULATOR CIRCUITS 


Accumulator Circuit Reduces Operating 
Temperature and Gives Constant Cycle 


Time 
By C. B. Blake and A. M 
Steel June p 60 
Accumulator Cut-Out Circuit Reduces 
Pice Hazard 
By Jack EB. Bullen Oct. p 116 
A New Agora to the Design of Cen- 
tral Hydraulic Systems 
By William W. Lytle May p 72 
How to Prevent Hydraulic Shock on 
Mobile Equipment 
By Lee Drasin and Walter 
Stampf! Oct. p 72 


} Pressure Switch Controlled Accumulator 


Circuits 
By Rupert P. Esser June p 68 


ASSOCIATION and 
TECHNICAL MEETINGS 
National Conference on Industrial Hy- 
draulics 1954 Oct. p 63 

National Fluid Power Association 
Meeting June p 110 
NCIH Holds Outstanding 10 Anniversary 
Meeting Dec. p 76 
1954 Fall Meeting of The National Fluid 
Power Association Nov. p 76 
Report of the Machine Tool Hydraulics 
Forum July p 78 
SAE Aircraft Meetings June p 92 
Summaries of NCIH Technical 
Papers 
10th Annual Hydraulics Con- 
ference Aug. p 48 


10th National Conference on Industrial 
Hydraulics Sept. p 59 


Oct. p 66 


AUTOMATIC MACHINERY 
Control Circuits for Fluid Powered Work 
Transfers July p 55 
Mechanical Design for Transfer Devices 
By Frank Zagar July p 58 


Oil Powered Robot Does the Work of 
Many Hands 

By Bruce Barton and Jack K. Grimm 

Oct. p 92 


What's So New About Automation? 
July p 53 


AVIATION APPLICATIONS 
Brake ie for Je Aircraft Gives Split- 


By Tooth? N. Steinmetz, 
ane p 86 


APPLIED HYDRAULICS 
Editorial Index 


Design of a Hydraulically Operated Air- 
ndshield Wi 


craft Wi iper 
By C. R. Sacchini Feb. p 53 


Hydraulic Transmission for Aircraft Ac- 


cessory Drives 
By C. L. Sadler Feb. p 56 


Low Pressure Bleeding of Aircraft Brake 


Systems 
By Robert Spurr Dec. p 52 


Moisture And Pressure Control in a High 
"ressure Pneumatic Circuit 

By J. L. Dooley and H. D. Samuel 

May p 100 

Oil Powered Simulator Calibrates Je: 
Fngine Fuel Controls 

By W. S. Bobier, Jr. Sept. p 86 

Potential Advantages of the 5000 Psi 


Pneumatic System 
By A. E. Schmidlin Oct. p 118 


“Power in a Smaller ” —Evalu- 

ating 5000 Psi er 
By Joseph N. Steinmetz, x. 
lov. p 80 


Swivel Fittings for Aircraft Hydraulic Sys- 


tems 
By Michael Tarasewich July p 86 


Symposium on Aircraft High Tempera- 
ture Static Seals Nov. p 92 


Testing Aircraft Compressors Mar. p 100 


Trends in British Aircraft Pumps 
By John A. Lankester Aug. p 56 


BASIC PNEUMATICS 
Basic Pneumatics Section 
Section III, Power And Working Ele- 
ments 


Air Valves Pa 


COMPONENT DESIGN 
Back Pressure .. . How it Affects Valve 


Operation 
By John J. Pippenger Oct. p 85 


_ 4 of a Reciprocating Oil Intensi- 
ier 
By Frederick J. Shalez Nov. p 55 


Fan Belt Driven Hydraulic Pump 
By George D. Nichols Sept. p 94 


Hydraulic Noise in Positive Displace- 
meat Pumps Part 1 Gear Pumps 

By E. L. Midgette Aug. p 41 

Hydraulic Noise in Positive ey 

Pumps Part 2 Vane and Piston “rT 
By E. L. Midgette Sept. p 


Will 2300 GPM-3000 PSI Pumps Open 
New Fields? Feb. p 45 


ELECTRICAL CONTROL 
DESIGN 
Control Circuits for Fluid Powered Work 
Transfers July p 55 
E’ectro-Pneumatic System on Induction 
Hardening Equipment 
By Atlee M. Knorr Oct. p 80 
Hydtaulic and Electric Circuitry for Ma- 
chine Tools 
By H. W. Brown and J. H. Smith 
Dec. p 44 


Shock Tests Made Safer With 1a 

Controlled Circuit 
By Walter Hermann, Vaughn L. 
Beals, Jr. and Emmett A. Witmer 
Nov. p 72 


3 rooms Switch Controlled Accumula- 


June p 68 


Valve Actuation with Rotary Solenoids 
Permits Com 
B. Becker 


Design 
By Bernar June p 74 


FEED CIRCUITS 


Comparing Cam and Solenoid rated 
Feed Circuits ans 
: Sept. p 70 


How to Put a Hydraulic Feed on a Port- 
able Electric Drill 
By Halvor E. Anderson Oct. p 99 
Hydraulic Drill Feed Design 
By Paul Romine and Andrew Arm- 
strong June p 65 
You Can Get Gentle, Smooth Motions 
with Low Pressure Cylinders 
Joe Clancy Mar. p 59 
Controlled Feeds and Speeds Give Con- 
stant Chip Load 
By Edward Stith Oct. p 127 


FILTER APPLICATION 


Where Should a Filter Be Located in a 
Hydraulic System Aug. p 52 


HYDRAULIC FLUIDS 


High and Low Range Aniline Point 
Apr. p 86 
How to Prepare Circuits for Water-Base 
Nonflammable Fluids Feb. p 109 


Industrial Nonflammable Fluids 
Mar. p 66 


HYDRAULIC TRANSMISSIONS 


Thrust and Torque 
By F D. Wright and Lewis H. 
Brakel Aug. p 44 
a - Motor Drive for Rotary Cutting 


voy Frank Zagas Apr. p 79 


APPLIED HYDRAULICS 
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How to Select a Fixed Displacement Pump 
and Motor Drive 
By Gene Roberts Nov. p 68 


Hydraulic Drives for Continuous Process 
Industries 
By Ransom Tyler July p 64 


Variable Speed for Wire Covering Ma- 
chine 
By C. G. Ellis May p 64 


Variable Speed Hydraulic Transmissions 
May p 63 


INSTALLATION IDEAS 


Mounting a Trunnion Cylinder in 
— . 
Blake and A. M. Steel 
Apr. p 82 


Sectionalized Panels Assembly 
Line Techniques Mar. p 73 


Shop-Buils Box Former Saves $1200 a 
ear Dec. p 40 


MACHINE CIRCUITS 


Air Cylinder Powers Non-Paralleled 
Broaches Feb. p 40 


Air and Oil Circuits Are Combined for 


Permit 


Built-In Air-H,-aulic Jacks Pay for 
Themselves Every aan They're Used 


By George D. Becker Sept. p 57 
Circuits Simplify Wire com, 


. p 48 
Design of Hydraulic Straightening Press 
Assures Accessibility for Maintenance 
Dec. p 38 

Differential Circuits 
By James Tankard Sept. p 63 

Don’t Foul the Line 

By Peter L. De Marsh Mar. p 76 
Fluid Motor Drive for Rotary Cutting 


Tools 
By Frank Zagar Apr. p 79 


Fluid Power Circuits 
Paul Rolnick Jan. p 33 


How to Change a Geared Planer to Oil 
Power 
By William J. Endicott Oct. p 89 


Hydraulic Control System for 6-Speed 
Chucking Machine 
By R. C. Ebersold July p 69 


Lower Machine Costs With Circuit Re- 


design 
By Harry Mortenson July p 72 


Oil Powered ~~ & Actuator Solves a 
Positioning Problem June p 82 


Problem ag ge Velve Selection 
Eliminates Motions Apr. p 140 


P Hydraulic Circuit Design Can 
uce Fire Hazards May p 78 
Replenishing Circuit Keeps Series Con- 
nected Cylinders in Step Oct. p 96 
Safe Cut-Off Control Is Provided by Seven 


Air Valves 
By Wesley Grotewohl Oct. p 100 


mee Control on Méaultiple Spot 
elders 

By John Sant June p 63 

Two Pump System Provides Synchronized 
Motion 


By L. Arthur Lassman Sept. p 60 


MAINTENANCE METHODS 
Air ny pay Lube System Protects Con- 


by cat's. Abbott Dec. p 48 


How tw Care for Hydraulic Oils 
By John R. McCoy Nov. p 64 


Industrial Hydraulic Training Programs 
Oct. p 144 


Maintenance Hints Will Increase Com- 
ponent Life Aug. p 40 


MATERIAL HANDLING 


Oil Controlled Spindle Positioning At- 
tachment 
By Karl Schubert Oct. p 76 


Oil Powered Devices Add Speed and Ac- 
curacy to Thread Millers Sept. p 69 


Resistance Welding 
By Leroy R. Conklin Feb. p 33 


Air Pilot Circuit Actuates Sliding Stem 
Valve Aug. p 50 


APPLICATIONS 


Air Circuit Controls Transfer Device 
By George R. McKee Apr. p 66 





ANOTHER 
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BEAT IT FOR QUALITY! 


Air-Mite Air Arbor Press Feateres: 


After two years of research 


a RELIEF VALVE tar 
DOESN'T LEAK! 


« In-line design 
Adjustability that can't be tampered with 
Excellent flow characteristics 
Precise operating reliability 
Suitable for almost any gas or liquid 
Send for information today 


You get more for your money when 
you choose AIR-MITE—more press, 
more utility and more production 
Built by air press specialists to meet 
the demand for a low cost unit that 
could stand the gaff of high produc- 
tion work, AIR-MITE presses will 
show you quality, efficiency and 
economy you never thought pos- 
sible at their price. Made in Ki, \4, 
i and ) ton capacities with spring 
(a sit tevarn. 

Write for we = catalog om AIR- 
MITE Presses and Air Cylinders. 


WEED A SPECIAL PRESS? Many 
AIR-.MITE Presses are available. 


Representatives in 


Principal Cities. adaptations of 


€inc 
rite us your needs. 
AL precision valves 7 


JAMES *DOND-CLARK 
2181 East Foothill Bivd - Pasadena 8, Califernia 
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Need Special Service What a sight / 


on a Tubing Problem? 


CENTURY’S All-new 
Coll or Write Oil Level Sight Gage 


as 








. 


Summerill Tubing Division 
Columbia Steel & Shafting Co. 


PITTSBURGH 30, PA. 
+ 


Manufacturers of 
Cold Drawn Seamless Steel Tubing 


HYDRAULIC TUBING e@ PRESSURE TUBING 
CONDENSER TUBING @ MECHANICAL TUBING 
| DIESEL ENGINE TUBING e@ AIRCRAFT TUBING 
SPECIAL SHAPES 

















BACK-UP 


SHAMBAN 





Extend O-Ring Service Life 


Shamban KELON-T (Teflon*) spiral, 
chamfered back-up rings improve performance 
by preventing extrusion and reducing friction. 
Spiral back-ups, heat-resistant, non-corrosive 
and chemically-inert, are specified for adverse 
environmental conditions. Shamban’s back-ups 
are produced to the 
latest Military Stand- 
ards MS 28782 and MS 
28783. For added con- 
venience and protec- 
tion, they are packaged 
on mandrels in tubular 
containers. 


*Du Pont Trode-mork Conllury 
amy WV. S. SHAMBAN & CO. SI HYDRAULICS, INC. 


‘\ t Jeff m 
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Ait Operated Turnover Pays Off in 11 
Weeks July p 62 


Air Powered Jig Tilts and Turns for 
Packaging Operation June p 76 


Air Powered Strapping Machine Reduces 
Handling Costs May p 92 


MOBILE EQUIPMENT 


Chain Linkages for Hydraulically Powered 
Machines May p 67 
Controtled Speed, Thrust And Torque 
By Fred D. Wright and Lewis H. 
Brake! Aug. p 44 


Fluid Lines and Fittings for Mobile 


Equipment 
By J. E. Jass Feb. p 41 


High Pressure Hydraulic Control on Mo- 
bile Equipment May p 80 


How to Prevent Hydraulic Shock on Mo- 

bile Equipment 
By Lee Drasin and Walter Stampfl 
Oct. p 72 


Valve Actuation with Rotary Solenoids 
Permits Compact Package Design 
By Bernard B. Becker June p 74 


PACKINGS 
. How and Where to 


May p 69 


Bonded Seals 
Use Them 
By John Lankester 


Mechanical Seals for Hydraulic Equip- 
ment P 
By J. B. Stevens and Harold F. 
Griener June p 70 
Packing Cartridge for a Telescoping Cyl- 
in Sept. p 76 
Loaded Packings 
James M. Bradbury Oct. p 124 
The “O” Ring Spiral Failure Problem 
Mar. p 90 


Sprin 


PRESS INSTALLATIONS 


Can Shop-Builte Air Presses Assemble 
Your Product? 
By Tom Jeffrey Apr. p 74 


Pioating Cushion Protects Dies from 
Overload 
By Robert Soman Apr. p 92 


Inverted Press Design Simplifies Use of 

Auxiliary Cyladers Aug. p 35 
Press Revamp Uses Air-Oil Booster 

June P 80 

Pump Control System for Large Press 

Installation 

By C. B. Blake and A. M. Steel 

Mar. p 74 


Simplified Valving 
By Louis Zimmerman 
Single Stroke Compacting Press . . . 


Ram Application 
By C. C. Fishburne Oct. p 106 


Feb. p 37 
New 


Two-Pressure Circuit Uses Pilot Con- 
trolled Relief Valve 

By Hadley Kiine and Henry Green 

Sept. p 74 

Want Faster Operation? Use Air Circuits 

Mar. p 70 


SERVO SYSTEMS 


An Electro-Hydraulic Servo Pump 
By Norton Williams Mar. p 63 


Master and Slave Circuits for Remote 
Positioning 
By Edmund L. Nichols Nov. p 57 
Servo Controlled Power Cylinder Posi- 
tions the Load 
By Walter C. Carruth, Jr. Oct. p 112 


Two Pump Metering Circuit Solves Cost- 


ly Control Problem 
W. Vokac Dec. p 33 


SPECIAL PLANT EQUIPMENT 


Air Devices Assure Accuracy for Blend- 
ing Materials 
By Fred G. Herr May p 84 
Electro-Pneumatic System on Induction 
Hardening Equipment 
By Atlee M. Knorr Oct. p 80 
Remotely Controlled Hydraulics Positions 
“Hot” Materials in Radiation Lab 
By Charles M. George Aug. p 33 


SYSTEM PLUMBING 


Fluid Lines and Fittings for Mobile 


Equipment 
By J. E. Jass Feb. p 41 

















Speedy Air Vise helps you do dozens of operations faster, better, 

cheaper—by air pressure! Foot control valve opens and shuts vise 

instantly, leaving beth hands free to produce more/ Jaw opens up to 3 

inches, holds castings, parts, jigs, etc. Compact aad trouble-free. 

Complete with Foot Control, Air Hose ai Fittings. .....coaly $36.00 
Prompt Delivery from Your Supplier or Write Direct 

W. &. BROWN CORPORATION « 2655 N. Mermandy Ave. « Chicage 35, If. 
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A New Gresen Product 


DIFFERENTIAL RELIEF VALVE 
Of Greater Capacity 


The Quality Valve 
At Mass Production 
Prices. 


Features 
%& Grey Cast lron Body 


%& Hardened Stee! 
Plunger and Seat 


%& Smooth Operating 
Pressure Regulating Screw 


%& Light Spring Has Long 
Life and Low Stress 


Pressure Range: 50 to 1250 P.S.!. 
Capacity: 24 G.P.M. @ 15 ft/sec 


Relief vaeive of smaller capacity 
available in our Model DORT75. 


Write for Literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. N. 


Dept. H-93 Minneapolis 11, Minn. 
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Hydraulic Hose . . . Construction . 
Selection . . . Application 


By J. A. Muller Aug. p 37 


TEST EQUIPMENT 


Circuit Design for Shop-Built Test Stand 
to Check Pressure and Flow 
By J. A. Ackermann May p 76 


Design of an Airctafe Pump Test Stand 
By Roland N. Crossley Apr. p 102 
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Chemiseal packings — made of 
duPont TEFLON —have zero 

ing in all 

synthetic hy 

vents. Service temperature 

from minus 110° F to plus 500° F 
They are unsurpassed in anti- 


friction properties, waterproof, non- 
flazomebl » wearing. Because 
chemically impervious — chemical 

can be elimina 


pom rie 4 as the 
packing for plane or plant. 


CHEMISEAL V-TYPE FACKING 


Try Chemiseal V-ty 
Trion for h 


ag for either manual or auto- 
matically opera valves. p- 
_— in ote with uare-end 

EFLON adaptors, Ask for Cata- 


log TP-1053. 


CHEMISEAL BACK-UP RINGS 
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Solenoid, Motor, Lever, 
Foot types for every medium 


Nicholson furnishes valves for cylinder 
control, distributing, metering and for 


many special operating cycles. Installations in a wide range of 
plants have been in constant service for well over 25 years. In 
addition to their long wear and minimum maintenance, Nichol- 
son valves feature: specially treated hard seat: and lapping flat 
discs which actually become tighter with use; choice of 6 metal 


combinations to sult your specific service; 
positive protection against grit. Sizes, 
4° to 216". Proseares up to S000 Re, 
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On any air or gas line 92% of the dirt, 
oil, scale and water that enter the Aridifier 
is trapped and removed from circulation. 
The Aridifier’s patented centrifugal- 
baffle action scrubs air and gas clean and 
dry . . . protects equipment, prevents 
freezing, fouling, corrosion and caking, 
produces best results with spray gun and 
air tool operations, etc. Easy to install. 
Self cleaning. Maintains itself. 10 
models available. Capacity 7 CFM to 
17,000 CFM. 


leorn HOW the Aridifier 
scrubs with o potented cen- 
trifugal-baffle action. 
Write for This Catalog 


Now! > 


ones 


TRAPS: VALVES - FLOATS 
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ALL COMPONENTS 
FOR ANY HYDRAULIC CIRCUIT 


"They work better together” 


WRITE FOR NEW CATALOG AND 
NAME OF NEAREST FIELD OFFICE. 


Complete Engineering Service 
Available without charge. Address: 


RACINE HYDRAULICS & MACHINERY, INC. 
2074 ALBERT ST, RACINE, WISCONSIN, U.S.A. 
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Sreiniess Steel Fer types operating under h tem per- 
Bell end Race eture (800-1200 degrees F.). 


Chrome Melly for types oper vader high redial 
Sree! Bell ond Roce vitimete loads ( 893,000 Ibs.). 


ANALYSIS 


3 = Roce and {> types operating under norma! loads 
Chrome Molly Stee! Ball | with minimum friction requirements. 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirernents and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to ft individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Address Dept. AH-54 


SOUTHWEST PRODUCTS CO. 
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New Improved Greer Cutout Valve 
Protects Your Expensive Gauges 
Meters and Instruments 


Now get low-cost, positive This eliminates manual op- 
protection that never needs eration of shut-off valves sav- 
wat.hing. The new improved you costly man-hours. 
er ey ae ‘Available in pressure 
ically blocks line press ranges from 10 psi to 5,000 psi. 
that exceed the epeaetiek i 

the gauge insuring 


ot Ieper tintin Smt 


the pressure dro 
normal range of gauge. 
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APPLIED 
HYDRAULICS 
MAGAZINE 





Prize Paper Contest 


$1200 


IN CASH AWARDS 


You can win one of the cash awards being 
offered in the 3rd annual APPLIED HYDRAU- 
LICS Magazine Prize Paper Contest. Anyone 
who uses, designs, builds or maintains pneu- 
matic or hydraulic machines or equipment can 
enter this contest. 


ile WHAT YOU CAN WIN: 





Ist PRIZE 


$500 








2nd PRIZE 


$300 


3rd PRIZE 
$200 


4th through 7th 
Prizes $50 











... and all other papers judged as meriting 
publication will be paid for and published in 
APPLIED HYDRAULICS. 


wb KIND OF ARTICLE? 


Your copies of APPLIED HYDRAULICS are 
the best guide for the type of article and 
presentation. To learn what the judges in 1953 
and 1954 considered as prize winners, take a 
look at the October 1953 and October 1954 


issues. 


“ DO YOU ENTER? 


Write to the APPLIED HYDRAULICS Prize 
Paper Contest Editor for an entry blank. We'll 
send you a blank and suggestions to help pre- 
pare your article. To win a cash award, your 
article must be mailed by June Ist, 1955. 


Write today for your entry blank—APPLIED HYDRAULICS, 1240 On- 
tario, Cleveland {3, Ohio 





















































The Complete Line of 
Steel Fluid Power Couplings 


JIC Flare Tube — Pipe Threaded 
Flare Tube — Straight Thread ‘‘O” Ring 
Fiange Mounted — “O” Ring Seal 


A—JIC Flere Tube Fittings G—Ball Check Valve 
8—Manifold Fitting H—Loteral Outlet Fitting 
C—Needle Valve 1—Universal Elbow 
D—Pipe Nipple J—Dryseal Pipe Fitting 
E—Flange Manifold K—Hex Reducing Bushing 
F—Straight Thread, l—Swivel Elbow 

“©” Ring Seal Fitting M—Barbed Hose Stem 


You can depend on L & L's quality, availability, ond 
selection of steel couplings for piping all industrial 
hydraulic circuits. 


Distributors in principal cities 
Write for catalog No. 53 


Fill in No, 54 on Reeder Service Card 
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FOR 
PRESSURES TO 
30,000 
PSI 


Boost 100 PSI. air pressure to 10,000 PSI. fluid pressure 
for $173.25 (FOB Gardena, Calif.). Eight standard 
models for output fluid pressures of 1,000 to 30,000 
PSI. Special models for lower or higher pressures. 


Applicable wherever low volume output at high pres- 
sures is the requirement. For oil or water service. Com- 
plete power packages also available. Send for bulletins. 


ee 


1144 WEST 135TH STREET, GARDENA, CALIFORNIA 





Lecikgy AIRMATIC QUALITY FOR: 


@ Ftow conrrot vaives dp 


@ sequence vatves 


3 | PRESSURE REGULATORS 


© crunoers ey 
@ sorenoio vatves a tan) 


Write for Complete Details about AIRMATIC Products 


Attractive O.£.M. and Delivery from Stock 
Qventity Discounts —lmmediate 


Fill in No, 4 on Reader Service Card 
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A.N.D. 10050 


PORT CONTOURS 


3 TIMES 
FASTER! 


The new Sonnet Port Contour 
Cutter completes all five oper- 
ations in one pass! 


Chamfering, counterboring, 
radiusing, countersinking, 
spot facing...all five are 
necessary to produce the 
A.N.D. 10050 port contour 
or connecting hole. Now, 
with Sonnet’s new four- 
fluted, special-purpose con- 
tour cutter, all five opera- 
tions can be completed with 
a single pass, reducing job 
time as much as two-thirds! 
The new cutter is made 
from alloy steel and hard- 
ened for toughness. Car- 
bide tips on all four flutes 
assure longer cutting [life 
and smoother finish. Avail- 
able in all sizes with ‘nte- 
gral or replaceable pilots. 


Write for 


and prices today 


onndl AND MFG. CO. 
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Hydraulic 
CYLINDERS 


to specification 


T your service — since 1918 — the 


most modern machine tools to 


handle up to 15” I. D., including the last word in 
honing equipment and the most accurate of precision 


gauging equipment. 


Everything we do is to specifica- 


tion. Expanded facilities permit prompt delivery of 1 or 
1000 pieces in any material desired. 


Call Erie 2-3664 - 


Send specifications Lo 


AMERICAN HOLLOW BORING COMPANY 
1954 Raspberry St., Erie, Pa. 
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HOW HYDRO-WYPES 


(Trade Mark Reg.) 


take the 


AGGRAVATION 
out of 


AUTOMATION 


PROBLEM + 5— 

A manufacturer of shell molding equipment was experiencing difficu 
tempereture, rosin impregnated sand sticking to guide bars and hydr 
shafts. On hydraulic ¢ ers the sand and rosin would score the shafts and cut the 
peckings, while on the quide bers, difficulty was experienced in gelding and 
scoring and eventual binding of the operating equipment. 


SOLUTION —- 
Hydro-Wipe "A" Scraper Rings were installed in seven places on this equipment. 


RESULTS — 
The rosin and sand were removed from the quide bars and cylinder shafts; 
“down time” and maintenance costs were reduced to a bere minimum. 
Do you have problems in your foundry with your i #, sand ram- 
mers, vibrators? If so, contact your nearest Hydro-Wype Scraper Ring Representative 
or write to ATSCO for the solution to your problems. 


(AN 6231-A}) 








EQUIPPED FOR LONGER LIFE YOU CAN TELL 
THE QUALITY 
OF A PRODUCT 

BY THE COMPANY 


IT KEEPS 


For an immediate solution to your problems, contact 
your nearest representative ... 

New York, Connecticut, Arizona 

Massochusetts, Rhode Wheel Industries ee right Co. 
Nielsen Hydraulic Equipment, inc 2600 nte Fe Avenue ' 


565 Oekman 5 
4 Penn Place Los Angeles 58, Californie trot hi 
Pelham Menor 65, New York : sar len ex 


LOOK FOR 
THIS DECAL 
ON EQUIPMENT 
You BUY 





Southern 

Haskel Seals 

1236 South Central Avenue 
Giendale 4, Californie 


624 Engineers ‘ive: 
J. Neill Armstrong Cleveland 14, Ohio 
426 Addison Avenue 

Westmont, New Jersey 


Howell-Lani 
; 4703 Ritchie Highway 
Grtorade, New Mexico, Uteh, - Oo. , Baltimore 2, en 


Fred A. Pease s we 
P. ©. Box 1566 Stapleton Airfield 


Denver, Colorado 610 Smithfield St. 


Pittsburgh 2, Pe. 


Onterio & Quebec, 
Nevode, Heweil ae oll 

Wheel jncgenvies Sele Co Engr. 
2700 \éth Street 

Sen Francisco, Californie P. ©. Box 


Street 
Konses Rochester 9, New York 
Claude Mann & Associates 
237 Seuth Hydraulic Street 
Wichite 7, Kansas 
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Mentana 
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ey ap OH a 
w Aske & Son 


$407 ‘tncalelee Bivd. 
Minneapolis, Minnesote 


~ ++ OF write to | Cay 


gil Pg ey Assoc. 


Oe les , 4 


Chicago 24, Ill. 


Nation wide ee ter & service 


Gakgtts ne. 


atsco 


1926 East Siebenthaler Ave. 
Dayton 4, Ohio 
% Hydro-Wypes available 5/16" to 30” Die. 
we Hydro-Wype Adapters available for quick, easy installation on existing equipment. 
% Approved Specification MIL-S-5049. 
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Columbia Stee! & Shafting Co. 
Sun Oil Company 
Superior Tube Co. 
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The Texas Co. ... 
Towler Bros. (Patents) Ltd. 
E’sctraulic Works 


u 
. S. Electrical Motor, Inc. 
. S. Gasket Co. 
S. Hoffman Machinery Corp. 
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Here is a new Pesco Pressure-Loaded Pump you 
will want to investigate immediately! It is one of 
the most outstanding of many fine Pesco pump 
products, and provides unparalleled advantages 
for hydraulic power applications. 

New developments of the famous Pesco Pres- 
sure-Loaded principle incorporated in this model 
have resulted in new high standards of per- 
formance and dependability. From the original 
development tests through many rugged field 
applications, this Pesco pump has constantly 
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exceeded anticipated performance. 

With volumetric efficiencies up to 94%, me- 
chanical efficiencies up to 88%, and capacity of 
11 gpm, it develops pressures up to 2000 psi. In 
addition, it operates on continuous duty with 
oil temperature of 150° F. 

Pesco Hydraulic Engineers will be glad to show 
you how this outstanding Mocel 051002-110 will 
improve operation of your equipment. Simply 
call or write the Home Office, Bedford, Ohio. 


Call or write the Home Office, Bedford, Ohio for full 
information on Hydraulic Pumps, Power Packages, Hy- 


draulic Motors, Electric Motors, Controls 
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As You Sit Down To Make 
Advertising Decisions For 1955... 


We have some helpful Tools for You 


As you sit down to make advertising decisions for 1955 you face the responsibility for 
spending a good many dollars to make sales programming work in the fields you want 


to sell. Here is some important new information about Applied Hydraulics Magazine 
our continuing study of WHO 
reads business paper advertis- 

they do about it, has just been completed for our magazine. 

There's a wealth of useful data in a form that can be applied 


that we believe you will find most helpful. 
ing, WHAT they read, HOW 
directly to your product, your market, your sales problem. We 


NE 'f The second ACTION AUDIT, 
ad they read it .. . and WHAT 
would be happy to go over it with you. 


A new NIAA report for our 
publication is fresh from the 
press. Without sales promo- 

a tion material of any kind, 
factual complete reference 
data is available for your quick information, exactly as asked for 
by the National Industrial Advertisers Association. We'll be glad 


to send you a copy upon request. 


Whet is 
Franchise Circulation? 
Franchise Circulation is the 
method devised by Industrial 
Riad Publishing more than twenty 
years ago, to reach those in- 
dividuals, regardless of title, who control specification or purchase 
in the markets served by its magazines. 


How is Franchise Circulation Secured? 

Wholesale distributors in the field served by the magazine, sub- 
scribe to the magazine for the men their salesmen designate as the 
active sales decision-makers. They are the men your salesmen have 
to convince to make a sale. 


How Is Franchise Circulation Kept Current? 


The distributor pays fifteen cents a month for each copy we mail for 
him, and changes in his list are made monthly. The changes are 
made by his own sales staff, who are alert to see that the maga- 
zine continues to scach those people who can buy from them. 


How does Franchise Circulation Help Your Sales? 


The distributor salesman who named the man who gets the maga- 
zine did so because he has to sell him. So do you and your com- 
petitor. When he picks up the magazine of his industry, to read 
about its products and its processes he has the leisure and the in- 
terest to o paying attention to the very problem that you can 
help him solve. That's the showcase for your advertising story 

before The Right Man, in The Right Place, at The Right Time. 


How does Franchise Circulation 
Help Your Selesman? 
When your advertisement has reached The Right Man. 


(a) It can lead to an inquiry, which will give your salesman an 
active lead, since it came from the man with the power to buy. 

(b) It can develop an interest in The Right Mind, making later 
entree for your salesman easier. 


(c) It can repeat your salesman’s story many times after his call, 
keeping alive the investment he has made in calling. 





